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We're just two lost souls swimming in a fish bowl, year after year.
Running over the same old ground.
What have we found?
The same old fears.
Wish you were here.
(David Gilmour / Roger Waters, 1975)
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10 Chapter 1 
Mental disorders
Mental disorders are characterized by clinically significant 
disturbances in cognition, emotion regulation, or behavior. These 
disturbances reflect underlying biological, developmental, or 
psychological dysfunctions (American Psychiatric Association; APA, 
2013). With lifetime and 12-month prevalence rates of 46.6% and 
26.2%, respectively, mental disorders are very common (de Graaf, 
ten Have, van Gool & van Dorsselaer, 2012; Kessler, Berglund et al., 
2005). Although pharmacological interventions and psychotherapy 
have proven to be effective in the treatment of different mental 
disorders (Carpenter et al., 2018; Cipriana et al., 2018), not all 
patients profit from these interventions (Ijaz et al., 2018; Hofmann, 
Asnaani, Vonk, Sawyer, & Fang, 2012). Furthermore, mental 
disorders tend to persist, and recurrence is frequent (McCabe, West, 
Strobbe, & Boyd, 2018; Scholten et al., 2016). Mental disorders are 
also associated with functional and social impairments that tend 
to persist even after treatment (Joiner & Timmons, 2008; Smith, 
Reichenberg, Rabinowitz, Levine, & Velthorst, 2018). Consequently, 
mental disorders are related to high societal costs and disease 
burden (Richards, 2011). This calls for the identification of risk 
factors contributing to the emergence and maintenance of mental 
disorders. Candidate risk genes, the experience of childhood trauma 
and negative cognitive bias are considered important risk factors for 
different mental health problems and disorders. In the present thesis, 
these factors and their interrelatedness are under study.
Childhood trauma and cognitive schemas
Extensive research shows that childhood trauma is a strong 
contributor to the development of a broad range of mental disorders, 
including posttraumatic stress disorder (PTSD), anxiety disorders, 
eating disorders, and borderline personality disorder (Cheng et 
al., 2010; Hammen, Garber, & Ingram, 2010; Hovens et al., 2010; 
Thomas, Gurvich, & Kulkarni, 2019). Recently, a meta-analysis 
confirmed childhood trauma to be a strong risk factor for depression 
(Culverhouse et al., 2018). Cognitive models, including the role 
of childhood trauma, have proven to be valid frameworks in our 
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understanding of vulnerability for diverse mental health problems 
and disorders (depression: Joormann & Arditte, 2014; personality 
disorders: Arntz, Weertman, & Salet, 2011; PTSD: Woud, Verwoerd, 
& Krans, 2017; social anxiety: Wong & Rapee, 2016; substance-
related disorders: Field & Cox, 2008; ADHD symptoms: Vrijsen, 
Tendolkar et al., 2018). Childhood trauma is thought to contribute 
to the development of mental disorders due to the influence of 
neurobiological processes (Jacoby, Overfeld, Binder, & Heim, 2016; 
Gibb, Beevers, & McGeary, 2013) and the formation of dysfunctional 
assumptions or schemas about the self, the world, and the future 
(Beck & Bredemeijer, 2016). The cognitive model by Beck (Beck, 
1967) describes that these underlying cognitive structures (schemas) 
in turn influence information processing and behavior at different 
levels, including: attention towards and interpretation of both internal 
and external information, which and how information is recalled, and 
automatic approach-avoidance tendencies. 
Cognitive bias
As described above, schemas influence information processing. How 
stimuli and information are attended to, approached and avoided, 
and recalled, is in accordance with underlying schemas, setting 
the stage for biased processing. This overarching process is called 
‘cognitive bias’, which is defined as preferential and advantageous 
processing for self-referential and emotional material compared to 
neutral or disorder-unrelated information (Gotlib & Joormann, 2010; 
Mathews & MacLeod, 2005). Importantly, these biases operate in 
an automatic and associative manner rather than on a reflective and 
conscious level (Beevers, 2005; Strack & Deutsch, 2004). 
 Cognitive biases are thought to play an important role in the 
development and maintenance of mental disorders (Gibb et al., 2013; 
de Raedt & Koster, 2010), rather than being a mere by-product of 
the disorder (Gotlib & Joormann, 2010; Williams, Watts, MacLeod & 
Mathews, 1997). Automatic biased processing of schema-congruent 
(and in the light of mental disorders often negative) information 
is generally rigid in style. Subsequently, flexibility in cognitive 
processing, regulation of affect, and behavioral responses might 
be impeded. These processes are needed for problem solving and 
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adaptive dealing with adversity (Kashdan & Rottenberg, 2010). 
This may lead to clinical symptoms and, in the end, functional 
impairments and mental disorders (Beck & Haigh, 2014). In fact, 
research has confirmed the association between childhood trauma, 
biased attention and memory, and depression (Beck & Bredemeier, 
2016; Scher, Ingram & Segal, 2005). In the current thesis, attentional 
bias, negative memory bias, and automatic approach-avoidance 
tendencies are studied in relation to with childhood trauma and 
mental disorders.  
Attentional bias 
A key feature of PTSD is hypervigilance for possible threats in 
the environment (APA, 2013). In order to prepare the traumatized 
individual for quick reactions to threat and perceived negative 
outcomes, patients might selectively attend to certain stimuli in 
the environment (Cisler & Koster, 2010). This process of facilitated 
attention to or difficulty disengaging from possible threat- and/
or trauma-related material is called attentional bias (de Raedt & 
Koster, 2010). Attentional bias is considered to be involved in the 
emergence and/or maintenance of PTSD (Buckley, Blanchard, & 
Neill, 2000; van Bockstaele et al., 2014). Cognitive models of PTSD 
(Ehlers & Clark, 2000; Foa, Steketee, & Rothbaum, 1989) postulate 
that PTSD patients show attentional bias towards threatening stimuli 
because threat-related materials are easily activated in memory fear 
structures which were developed at the time of the actual trauma. As 
a result, people with PTSD detect and process threat-relevant stimuli 
faster, and they display enhanced allocation of resources to the 
processing of such information (Foa, Huppert, & Cahill, 2006). 
 Attentional bias in PTSD can be studied by means of color-
naming interference by trauma-related words, using variations of 
the Emotional Stroop Task (EST; Williams, Mathews, & MacLeod, 
1996). In a typical EST, individuals view words of different emotional 
significance (e.g., unpleasant, neutral, and pleasant words), which 
are printed in various colors. Individuals have to name the print 
color of each word while trying to ignore the words’ meaning. The 
rationale behind the EST in PTSD is that those who suffer from this 
disorder will show delayed color-naming for negative and/or trauma-
related words, in contrast to neutral-affect and positive affect words, 
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because the former words quickly catch their attention and interfere 
with the color-naming process (Williams et al., 1996). 
 Although attentional bias has frequently been studied and 
found in PTSD, issues about content specificity of this bias are still 
unresolved (Yiend, 2010; Zinchenko et al., 2017). In PTSD patients, 
for example, both high-threat trauma-related words and general 
high-threat (but trauma-unrelated) words have caused interference 
(Kaspi, McNally, & Amir, 1995; Litz et al., 1996). Some studies 
revealed longer color-naming latencies for positive non-trauma words 
relative to neutral non-trauma words (Paunovic, Lundth, & Öst, 
2002). This finding could be explained by the emotionality hypothesis 
(Becker, Rinck, Margraf, & Roth, 2001), which states that anxiety 
patients show an attentional bias for any emotional information, not 
merely information associated with threat. It is important to shed 
more light on this issue of content specificity versus generalization of 
attentional bias in order to improve our understanding of the etiology 
and maintenance of PTSD. 
Approach-avoidance tendencies 
From both theory and research findings it follows that schema-
congruent and biased approach-avoidance tendencies might 
be important to better understand mental disorders. We know, 
for example, that avoidance of anxiety-provoking situations and 
decreased approach of positive material are key aspects in the onset 
and maintenance of PTSD and depression (Aldao, Nolen-Hoeksema, 
& Schweizer, 2010; Bijttebier, Beck, Claes, & Vandereycken, 2009). 
For PTSD patients, avoidance of threatening stimuli serves an 
important function: it prevents recollections of the traumatic event, 
and thereby the trauma-associated negative and fearful feelings 
and cognitions (Ehlers & Clark, 2000). Through this avoidance, 
as it were, PTSD patients protect themselves from danger and 
being harmed again (Lohr, Olantuji, & Sawchuk, 2007). Several 
cognitive and translational models state that due to this avoidance 
of experiences with feared situations or emotional states, however, 
patients also unintentionally prevent themselves from learning that 
newly encountered situations or emotions are actually safe (Craske, 
Hermans, & Vervliet, 2018; Ehlers & Clark, 2010). In depression, 
both approach deficits and avoidance behavior are thought to limit 
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access to positive experiences, successful events and rewards (Trew, 
2011). Associations between avoidance motivation and negative 
cognitive biases have been found: Self-reported attention to negative 
information, for example, is related to sensitivity of the behavioral 
inhibition system (Noguchi, Gohm, & Dalsky, 2006; for an overview, 
see Trew, 2011). 
 Most studies of approach-avoidance behavior are based on 
self-report measures. Although these measures are very useful 
for investigating pathological symptoms in PTSD and depression, 
questionnaires have the disadvantage that they capture conscious 
and controlled processes, while missing out on more implicit aspects 
of cognition and behavior (Beevers, 2005; Strack & Deutsch, 2004). 
Researchers and clinicians agree that avoidance behavior probably 
operates on an implicit level as well. As a result, patients may be 
unaware of some of their avoidance behavior (Foa, Hembree, & 
Rothbaum, 2007; Taylor, 2006). Automatic or implicit approach and 
avoidance behavior is very difficult to grasp. This emphasizes the 
need for indirect measures to study implicit processes in PTSD and 
depression (Buckley et al., 2000).
 To date, the evidence regarding automatic approach-avoidance 
tendencies in depression is mixed. Seidel and colleagues (2010), for 
example, found that depressed patients showed automatic avoidance 
in response to angry faces. In line with this, Derntl and colleagues 
(2011) found that patients with depression showed more behavioral 
withdrawal from angry faces than controls on an explicit rating 
task (but not on an implicit joystick task). The depressive patients 
in the study by Radke, Güths, André, Müller, and de Bruijn (2014), 
however, reacted likewise to happy and angry expressions. In a 
student sample, Bartoszek and Winer (2015) found that those with 
depressive symptoms showed less automatic approach for positive 
pictures (non-faces) compared to neutral stimuli. Recently, however, 
researchers did not find differential automatic approach-avoidance 
tendencies in individuals suffering from depression (Struijs et al., 
2017), nor were automatic approach-avoidance tendencies related to 
onset or chronicity of depression (Struijs et al., 2018). 
 Concerning PTSD, little is known about automatic approach-
avoidance tendencies (Loijen, Vrijsen, Egger, Becker, & Rinck, 2020). 
This is remarkable because, as mentioned before, avoidance is a key 
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aspect of both onset and maintenance of PTSD. Prolonged exposure 
to safe but anxiety-provoking stimuli, which are related to the trauma, 
is considered an effective treatment for PTSD (Foa, Keane, Friedman, 
& Cohen, 2009; Nemeroff et al., 2006). In order to improve our 
knowledge about automatic approach-avoidance tendencies in mental 
disorders, given the lack of studies (in PTSD) and mixed findings (in 
depression), it is important to study these processes. 
Memory bias 
Another frequently studied cognitive bias in mental disorders 
is negative memory bias. Negative memory bias is reflected in 
better and more frequent recall of negative and schema-congruent 
information, in contrast to positive and schema-incongruent material 
(Gotlib & Joormann, 2010). Negative information is thought to be 
more accessible in memory and therefore easier to recall because 
mood-congruent (e.g. negative) information is more compatible with 
one’s schemas. Although the cognitive model by Beck (Beck, 1967; 
Beck & Bredemeier, 2016) predicts biased processing with a focus 
on memory and this process is widely researched and established in 
depression (for reviews, see Gaddy & Ingram, 2014; LeMoult & Gotlib, 
2018), there is also emerging evidence for negative memory bias 
in other mental disorders: borderline personality disorder (Winter, 
Elzinga, & Schmahl, 2014), substance use disorders (Littel, Euser, 
Munafò, & Franken, 2012), eating disorders (Nikendei et al., 2008), 
PTSD (Woud et al., 2017), and symptoms of ADHD (Vrijsen, Tendolkar 
et al., 2018). The evidence for memory bias in anxiety disorders is 
mixed (for a review, see Mitte, 2008). 
 Importantly, associations between childhood trauma on the one 
hand, and symptoms of ADHD (Vrijsen, Tendolkar et al., 2018) and 
comorbidity in mental disorders (Vrijsen et al., 2017) on the other 
hand, are mediated by negative memory bias. Although memory 
bias is thus proposed to have a causal link to mental disorders 
and evidence is mounting that childhood trauma predicts biased 
processing later in life (Gibb, Schofield, & Coles, 2009; Suzuki, Poon, 
Kumari, & Cleare, 2015), few studies directly examined its predictive 
value over time. The available evidence indicates that depressed 
patients who remembered a higher proportion of self-descriptive 
positive words (positive memory bias) exhibited greater symptomatic 
16 Chapter 1 
improvement over the course of nine months (Johnson, Joormann, & 
Gotlib, 2007). In line with this, more recently, it was found that more 
negative self-referential recall at baseline increased the likelihood 
that remitted depressed patients would experience a recurrent major 
depressive episode within three years (LeMoult, Kircanski, Prasad, & 
Gotlib, 2017). Similar results have been found in studies in youth and 
adolescent community samples (e.g. Connolly, Abramson, & Alloy, 
2015). 
 Taken together, both theory and empirical evidence indicate 
that childhood trauma may result in biased memory, perhaps even 
over time, which in turn may be a central marker for a broad range of 
mental disorders and psychosocial dysfunctions. Except for Vrijsen 
and colleagues (2017), most studies on memory bias have, however, 
included well-defined and specific patient populations, while 
excluding certain comorbid disorders (e.g. Connolly et al., 2015). 
These studies are, of course, of great value for our understanding of 
memory bias, and they enabled researchers to explore the relevance 
of biased information processing and childhood trauma for a 
broader range of disorders in heterogeneous patient samples. After 
all, symptoms tend to exceed singular disorders, and comorbidity 
is the rule rather than the exception in clinical practice (Kessler, 
Chiu, Demler, Merikangas & Walters, 2005; Barlow et al., 2017). 
Importantly, comorbidity has been linked to symptom severity, 
relapse of psychopathology and level of psychosocial problems 
(Brown, Campbell, Lehman, Grisham, & Mancill, 2001; Moitra et al., 
2014). To this end, recent transdiagnostic conceptualizations like 
the Research Domain Criteria initiative (RDoC; Insel et al., 2010), 
incorporated candidate underlying mechanisms and common 
cognitive processes in mental disorders. From recent literature, 
we know that negative memory bias might be such a common 
and underlying factor (Garland & Howard, 2015; Harvey, Watkins, 
Mansell, & Shafran, 2004). It is therefore important to improve our 
knowledge about negative memory bias as a common risk factor in 
naturalistic clinical samples, in order to learn more about its possible 
role in the maintenance of mental disorders. 
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Genetics
The possible influence of childhood trauma and cognitive biases 
occur against the background of one’s genetic make-up. It is 
hypothesized that the interaction of genes and environmental 
stress in the form of childhood trauma is involved in the expression 
of mental disorders (Caspi, Hariri, Holmes, Uher, & Moffitt, 
2010). The validity of this so-called stress sensitivity hypothesis, 
however, is increasingly challenged by inconsistent scientific results 
(Culverhouse et al., 2018). This might be the result of a restricted 
focus on behavioral phenotypes such as depression as the outcome 
of interest, instead of transdiagnostic or intermediate factors 
(Conway, Slavish, & Hammen, 2014). Intermediate phenotypes are 
processes that are hypothesized to lay between genes and clinically 
observable disorders. They are thought to be more proximal to the 
behavioral expression of mental disorders than genes (Gottesman & 
Gould, 2003).
 The gene that codes for the serotonin transporter (SLC6A4) is 
frequently studied in psychiatry. Especially, a polymorphism in the 
promoter region of the serotonin transporter gene (5-HTTLPR) has 
been linked to psychiatric disorders such as depression and anxiety 
disorders (for a review, see Kenna et al., 2012). The 5-HTTLPR 
polymorphism has a 'short' (S) and a 'long' (L) form, referring to 
the number of base pairs in the region. The function of the L allele 
is influenced by a single-nucleoid polymorphism or SNP (rs25531), 
which consists of an A and a G allele (La and Lg). Importantly, the 
'short' (S) form as well as the Lg variant have been associated with 
depression and anxiety risk, because they restrict the transcriptional 
activity of the promoter, resulting in low functional expression of 
SLC6A4, and hence reduced re-uptake of serotonin (Caspi et al., 
2010). 
 The 5-HTTLPR polymorphism is linked to cognitive biases such 
as attentional bias and approach-avoidance tendencies. Beevers and 
colleagues (2011), for example, showed that S/Lg-carriers display 
less attentional focus on negative compared to positive information. 
In a sample of patients with PTSD, variations in the 5-HTTLPR 
polymorphism were related to avoidance behavior (Liu et al., 2018). 
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Moreover, the 5-HTTLPR polymorphism and childhood trauma 
combined have been associated with cognitive biases, thought of as 
potential intermediate phenotypes (Gibb et al., 2013; Goldstein & 
Klein, 2014; Hornung & Heim, 2014). Studies typically indicate that 
risk-allele carriers who experienced childhood trauma show most 
negative and least positive cognitive biases in attention and memory 
(van Oostrom et al., 2012; Vrijsen et al., 2015). To this date, little 
is known about possible associations between genetic variations 
and automatic approach-avoidance tendencies in mental disorders 
(Wiers, Rinck, Dictus, & van den Wildenberg, 2009), calling for 
further studies and clarification. It is, for example, unknown if and 
how the 5-HTTLPR polymorphism relates to childhood trauma and 
automatic approach-avoidance tendencies. Improved knowledge 
about this issue might lead to better informed risk assessments for 
relapse and treatment planning (Peeters, 2015).
Overview of the present dissertation
The current dissertation covers three well known risk factors 
for mental disorders: the 5-HTTLPR polymorphism, childhood 
trauma, and cognitive biases. Throughout the dissertation, the 
research focus shifts from studying attentional bias and automatic 
approach-avoidance tendencies in clearly defined mental disorders 
(PTSD, depression), to an examination of negative memory bias 
as a transdiagnostic risk factor in a broad clinical sample with 
various mental health problems. This approach is in line with recent 
conceptualizations and transdiagnostic models, concentrating on 
shared pathways and underlying processes in mental disorders (e.g. 
RDoC; Insel et al., 2010). 
 Chapter 2 describes a study of attentional bias in patients 
currently suffering from PTSD after experiencing sexual trauma. In 
this chapter, using the Emotional Stroop Task (EST; Williams et al., 
1996) with words of different emotional valance and varying trauma-
relatedness, questions about specificity versus generalization of 
attention bias are addressed. Specifically, color-naming interferences 
in PTSD patients were compared to matched non-traumatized 
individuals. In this study, we included both trauma-related and 
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trauma-unrelated, but threatening material. In line with this, in the 
same patient sample, automatic approach-avoidance tendencies 
measured with the Approach Avoidance Task (AAT; Rinck & Becker, 
2007) are studied in chapter 3. The hypothesis was tested that, 
relative to matched control participants, patients with PTSD show 
implicit avoidance of threatening trauma-related stimuli. In addition, 
the question was addressed if PTSD patients also automatically avoid 
non-threatening but trauma-related stimuli. In chapter 4, a study 
is presented on the relationship between childhood trauma and the 
5-HTTLPR polymorphism as risk factor for depression on the one 
hand, and automatic approach-avoidance tendencies (as measured 
with the AAT) on the other hand. Different from most other studies 
using community samples (e.g. Conway et al., 2014), in our study 
a more naturalistic sample of remitted depressed patients is used. 
In doing so, small genetic effect on intermediate phenotypes can 
be studied without the excessive influence of current depressive 
symptoms (Gupta & Kar, 2012). In chapter 5, a longitudinal study on 
childhood trauma, negative memory bias and mental health problems 
in a naturalistic and heterogeneous clinical sample is described. 
Results are presented about the predictive value of negative memory 
bias, as measured with the Self Referent Encoding Task (SRET; 
Derry & Kuiper, 1981), for mental health problems. In chapter 6, an 
integrated discussion about the addressed research questions and 
conclusions finalizes this thesis. After the strengths and limitations 
of the conducted studies are discussed, clinical suggestions and 
recommendations for future research are described. 
20 Chapter 1 
Specificity and generalization of attentional bias in sexual trauma victims suffering from posttraumatic stress disorder 21
Chapter 2
Specificity and generalization 
of attentional bias in sexual 
trauma victims suffering from 
posttraumatic stress disorder
This chapter is based on Fleurkens, P., Rinck, M., & van Minnen, A. 
(2011). Specificity and generalization of attentional bias in sexual 
trauma victims suffering from posttraumatic stress disorder.  
Journal of Anxiety Disorders, 25, 783-787.
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Abstract
The present study investigated specificity of attentional biases for 
trauma-related stimuli using an Emotional Stroop Task. Participants 
were 14 women suffering from posttraumatic stress disorder 
(PTSD) who had experienced a sexual trauma and 24 healthy non-
traumatized women. They were asked to name print colors of 4 
different word types: threatening sexual violence words and non-
threatening sexual words, threatening accident trauma words, and 
positive words. Compared to control participants, PTSD patients 
displayed increased interference by threatening trauma-related, 
but not by accident trauma and positive words. Interference by 
non-threatening sexual words occurred as well, but only in those 
patients who suffered from more severe PTSD arousal symptoms. 
These findings suggest graded generalization of the attentional bias 
across stimuli of varying emotional valence, but specificity regarding 
the trauma topic. Results are discussed in light of current cognitive 
models of PTSD, and clinical implications are suggested.
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Introduction
After experiencing a horrific event, such as a car accident, an act 
of violence, or rape, some victims develop posttraumatic Stress 
Disorder (PTSD; American Psychiatric Association; APA, 2000). A key 
feature of PTSD which is considered to be involved in the causation 
and maintenance of the disorder is hypervigilance for possible threats 
in the environment (Williams, Watts, MacLeod, & Mathews, 1997). 
This core symptom of PTSD is addressed in the present study. 
Hypervigilance for stimuli that might remind PTSD patients of the 
traumatic experience is reflected in an attentional bias towards 
traumarelated cues. Increased sensitivity to these potentially 
threatening stimuli, easy distraction by them, and preoccupation with 
them prepare the traumatized individual for quick reactions to threat 
and possible negative outcomes. Several cognitive models have been 
proposed to account for attentional biases observed in PTSD (e.g., 
Foa, Steketee, & Rothbaum, 1989; Litz & Keane, 1989). These models 
postulate that PTSD patients show an attentional bias towards threat 
cues because threat-related materials are easily activated in fear 
structures which are developed in memory at the time of trauma. As 
a result, people with PTSD are faster to detect and process threat-
relevant stimuli, they are more easily distracted from other tasks by 
these stimuli, and they display enhanced allocation of resources to 
the processing of such information (Foa, Huppert, & Cahill, 2006). 
Due to the attentional bias, threat-related stimuli become more 
salient, and as a result, the estimate of danger is biased, leading to a 
subsequent rise of anxiety and emotional disturbances (Williams et 
al., 1997).
 Prominence of attentional biases in PTSD has frequently been 
demonstrated in studies which employed variations of the Emotional 
Stroop Task (EST). In a typical EST, participants have to
view words of varying emotional significance (e.g., unpleasant, 
neutral, and pleasant words), which are printed in varying colors. 
Participants have to name the print color of each word while trying 
to ignore the words’ meaning (Becker, Strohbach, & Rinck, 1999; 
McNally, 1998). The rationale behind the task is that those who 
experienced a trauma will show delayed color-naming for trauma-
related words, in contrast to neutral-affect and positive affect words, 
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because trauma-related words quickly catch their attention and 
interfere with the relatively slow color-naming process (Williams, 
Mathews, & MacLeod, 1996). 
 Although color-naming interference by trauma-related words 
has been shown frequently in PTSD patients, it is still unclear how 
generalized this attentional bias is. In rape victims with PTSD, 
several studies have found particularly large interference effects 
for trauma-related, high-threat words (Cassidy, McNally, & Zeitlin, 
1992; Foa, Feske, Murdock, Kozak, & McCarthy, 1991). Interference 
effects of similar specificity were reported for motor vehicle accident 
victims with PTSD (Bryant & Harvey, 1995) and Vietnam veterans 
suffering from PTSD (Kaspi, McNally, & Amir, 1995;
McNally, Kaspi, Riemann, & Zeitlin, 1990). For reviews of Stroop 
interference effects in PTSD, see Buckley, Blanchard, and Neill 
(2000) or Kimble, Frueh, and Marks (2009).
 In contrast to previous findings, Litz et al. (1996) found 
that Vietnam veterans who suffered from PTSD showed Stroop 
interference effects for both high-threat military words and high-
threat education words relative to low-threat military words and 
low-threat education words. This finding suggests generalized 
interference by highly threatening stimuli, regardless of trauma-
relatedness. Other studies even revealed longer color-naming 
latencies for positive non-trauma words relative to neutral non-
trauma words (Cassidy et al., 1992; Paunovic, Lundth, & Öst, 2002). 
This finding could be explained by the emotionality hypothesis 
(Becker, Rinck, Margraf, & Roth, 2001; Martin, Williams, & Clark, 
1991), which states that anxiety patients show an attentional bias 
for any emotional information, not merely information associated 
with threat. Another explanation may be that bias is caused by the 
relatedness of the positive words with the experienced trauma. For 
example, in the rape victim study by Cassidy et al. (1992), positive 
words (e.g., love and friendship) represented interpersonal themes. 
Positive words may have had negative associations with the trauma 
and therefore may have been trauma-related after all, therefore 
Stroop interference occurred. In summary, it remains unclear exactly 
how specific the attentional bias of PTSD patients is. 
 The aim of the present study was to shed light on this 
question by measuring specific patterns of attentional bias 
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towards trauma-related words. First, we investigated whether 
PTSD patients, compared to non-traumatized controls, display 
increased colornaming interference by trauma-related words which 
are highly threatening (in this case, threatening sexual violence 
words, e.g., “rape”). Second, and to our knowledge for the first time, 
we investigated the specificity of the attentional bias with regard 
to emotional valence and trauma topic. To study topic-related 
generalization, we included non-threatening, but trauma-related 
words (non-threatening sexual words, e.g., “naked”). To determine 
valence-related generalization, we also presented high-threat words 
related to a trauma which the participants of this study had not 
experienced (threatening accident words, e.g., “accident”). Finally, 
we also presented positive, trauma-unrelated words (e.g., “smart”) 
as control stimuli that are also emotional, but neither threatening nor 
trauma-related. 
 In addition, we investigated whether the PTSD patients’ 
attentional bias would be related to symptom severity, as measured 
with the PTSD Symptom Scale Self-Report (PSS-SR; Foa, Riggs, 
Dancu, & Rothbaum, 1993). We expected all PTSD patients to exhibit 
interference by threatening trauma words, unrelated to severity of 
their symptoms. In contrast, degree of generalization to other words 
was expected to be positively correlated with symptom severity, 
such that patients with more severe symptoms would show a 
larger degree of generalization to other types of words, especially 
to nonthreatening sexual words. To test these hypotheses, a group 
of PTSD patients who had experienced sexual trauma was tested 
with the EST. They were compared to a matched control group of 




Two groups were included in the present study. The PTSD group 
consisted of 14 female patients mean age 33.1 years, SD = 9.5) who 
met DSM-IV (APA, 2000) criteria for chronic PTSD, established by
structured clinical interviews. The patients were referrals to an 
outpatient clinic specialized in the treatment of anxiety disorders. All 
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patients had experienced a sexual trauma and had not experienced 
or witnessed a traumatic traffic accident. In addition to PTSD, 12 
patients met one or more secondary DSM-IV Axis 1 diagnoses: Mood 
disorder (n = 11), anxiety disorder (n = 13), eating disorder (n = 4) or 
other (n = 2). The healthy control group consisted of 24 healthy female 
participants (mean age 39.5 years, SD = 12.1) who had not experienced 
a sexual trauma, nor had they experienced or witnessed a traumatic 
traffic accident.
Procedure
PTSD patients were participants in a larger ongoing Randomized 
Controlled Treatment (RCT) study. Only patients who had experienced 
sexual trauma were selected, and asked to participate in the present 
study. Exclusion criteria were non-native Dutch speakers and color-
blindness. Participants were assessed for the present study before 
treatment. After giving informed consent, they first filled in several 
questionnaires regarding symptom severity, then they completed 
the EST. During the EST, the experimenter stayed in the room to 
check whether patients understood the task and performed the task 
correctly. Controls were approached via internet and email, wherein 
they were informed about the study and asked to participate. The 
controls were matched with the PTSD patients on age and educational 
level. All controls were interviewed by the first author and screened 
for the exclusion criteria symptoms of PTSD (referring to possible 
traumatic events they experienced in their lives, like sexual trauma 
and a traumatic traffic accident), major depressive disorder, psychotic 
disorder, panic disorder, and current alcohol or drug abuse, using the 
Dutch translation of the Mini-International Neuropsychiatric Interview 
(MINI; Sheenan et al., 1998). It was also checked whether Dutch was 
their native language and whether their color vision was unimpaired. 
 After inclusion and informed consent, the experimenter made 
appointments with the control participants and conducted the EST 
and other measurements, the PTSD Symptom Scale Self-Report, the 
Beck Depression Inventory and the Dissociative Experiences Scale 
(for measurement descriptions: see below ‘Measures’) at their home 
or work place. The controls completed the same measurements and 
questionnaires as the PTSD patients. Controls received a cheque 
worth 7.50 € for participating. Total duration of the experiment was 
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approximately 1 hour. Both PTSD patients and controls were informed 
that they could stop the experiment at any time. After the experiment, 
in both the PTSD and control group, an elaborate debriefing took 
place. The present study and followed procedures were approved by 
the ethics committee (Commissie Mensgebonden Onderzoek [CMO], 
SE/CMO 0198; amendment to Approval No. 2007/089).
Measures
The PTSD diagnosis was established with the Dutch translation of 
the Clinician-Administered PTSD Scale (CAPS; Blake et al., 1995; 
Dutch version: Hovens, Luinge, & van Minnen, 2005). To assess PTSD 
symptom severity, patients completed the PTSD Symptom Scale 
Self-Report (PSS-SR; Foa et al., 1993). The PSS-SR items measure 
frequency of 17 DSM-IV symptoms of PTSD. The PSS-SR
consists of four subscales, measuring re-experiencing, avoidance, 
numbing, and arousal. It has good test–retest reliability and internal 
consistency (Foa et al., 1993). To assess depressive symptoms, the
Beck Depression Inventory (BDI; Beck, Ward, Mendelsohn, Mock, & 
Erbaugh, 1961; Dutch version: van der Does, 2002) was used. The BDI 
is a 21-item inventory designed to measure depressed mood
and other symptoms of depression. The inventory has excellent 
psychometric properties (Beck, Steer, & Garbin, 1988). Last, as an 
index of dissociative symptoms, the Dissociative Experiences Scale
(DES; Bernstein & Putnam, 1986) was used. The DES is a 28-item 
questionnaire measuring dissociative symptoms. Its reliability and 
validity have been described as good (Bernstein & Putnam, 1986).
Emotional Stroop Task
For the present EST, 8 threatening sexual violence words and 8 non-
threatening sexual words were selected. Furthermore, 8 threatening 
accident trauma words and 8 positive trauma-unrelated words were 
selected, yielding a total of 32 words1. Emotional valance of words and 
their relatedness to trauma type were assessed in a pilot study, using 
1  The original word set also contained non-threatening traffic words in addition to accident trauma 
words, because we had anticipated to also include traffic accident victims with PTSD. However, 
no PTSD patients who had experienced a traumatic traffic accident were found. Therefore, the 
non-threatening traffic words were excluded from the present analysis, and are not described here 
because they are irrelevant to the tested PTSD patients with sexual trauma. Threatening accident 
trauma words were included in the analyses to investigate generalization of attentional bias.
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non-traumatized students. In the pilot study, 32 students (mean 
age = 21.5, SD = 3.5) were asked to assess the emotional valance of 
191 words (pre-selected from research articles on PTSD and from 
interviews with clinical psychologists treating PTSD patients who had 
experienced sexual trauma) on a 7-point scale ranging from −3 to 3. 
The same students were asked to indicate to which category (e.g., 
threatening sexual violence, non-threatening sexual, etc.) each of 
these 191 words was most closely related. 
 We found that threatening sexual violence words were negatively 
valenced and related to sexual trauma (e.g., rape). The non-
threatening sexual words were positively valenced, but related by 
content to sexual trauma (e.g., intimate). Accident trauma words 
were valenced negatively, but not related by content to sexual 
trauma (e.g., accident). The positive trauma-unrelated words were 
positively valenced und not related to any trauma type at all (e.g., 
smart). In Dutch, all words were single words, and there were only 
small differences in word length between the five word types (see 
Appendix A). Following the procedure employed by Kwakkenbos, 
Becker, and Rinck (2010) and Klein, Becker, and Rinck (2011a), 
a blocked presentation mode was used in this experiment. Four 
computer screen shots were created, corresponding to the four 
word categories. On each screen, the eight different words of a 
single category were presented in four columns, yielding a total of 
32 words per screen. The words were presented in the colors blue, 
red, white, and green. Both word color and order of the words were 
varied in each of the four rows. Distribution of colors was the same 
on each screen. All screens were presented on a black background 
on a 15 inch monitor of a Macintosh computer with a resolution of 
800 ×600 pixels. Presentation of each screen was initiated by the 
experimenter by means of a mouse click as soon as the participant 
indicated that she was ready to name aloud the 32 print colors of 
the next screen, column by column. The experimenter also stopped 
each screen presentation by a mouse click immediately after the 
last color had been named. The time between the two mouse clicks 
was automatically stored, and later analyzed as the main dependent 
variable. The presentation order of the 4 screens was random, and a 
practice screen including sequences of XXXXX instead of words was 
presented before the 4 experimental screens.
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Results
Educational level and age
The matching procedure was successful: The two groups differed 
neither in age, F(1,37) = 2.86, p = .10 nor in educational level, F(1,37) = 
1.14, p = .293.
Psychopathology measures
Mean scores (and standard deviations) of PTSD patients on PSS-SR, 
BDI, and DES were 29.8 (8.6), 25.1 (9.7) and 14.6 (9.9), respectively. 
In contrast, healthy controls scored 5.0 (5.3), 4.4 (5.0) and 7.1 (5.8) on 
the PSS-SR, BDI, and DES respectively. As expected, PTSDs scored 
significantly higher than controls on all three measures. PSS-SR: F(1,37) 
= 119.76, p < .000, partial eta2 = .769; BDI: F(1,37) = 76.35, p < .000, 
partial eta2 = .680; DES: F(1,37) = 8.76, p = .005, partial eta2 = .196.
Emotional Stroop Task
Mean color-naming latencies per word type and group and their 
standard errors are displayed in Table 1. A 2 x 4 repeated measures 
ANCOVA was conducted with group (PTSD, control) as between-
subject factor and word type (threatening sexual violence, non-
threatening sexual, threatening accident trauma, positive trauma-
unrelated) as within-subject factor. Although there was no difference 
between groups in age or educational level, a large variation in these 
variables within each group existed, therefore they were used as 
covariates. A significant main effect was found for group, F(1,34) = 
21.10, p < .000, partial eta2 = .383. Overall, PTSD patients showed 
much longer color-naming latencies (M = 33.2 s) than control 
Word Type  PTSD Controls
Threatening sexual violence 36.6 (2.1) 23.8 (1.6)
Non-threatening sexual 34.5 (2.1) 23.5 (1.6)
Threatening accident trauma 31.7 (1.5) 24.1 (1.1)
Positive trauma-unrelated 30.0 (1.4) 23.4 (1.0)
Table 1. Mean color-naming latencies (in seconds, standard errors in parentheses) per group 
and word type, corrected for covariates age and education level 
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participants (M = 23.7 s), which was also true for all word types 
separately. Most importantly, however, the significant group-by-
word type interaction indicated that the latency patterns in the two 
groups differed, F(3,32) = 3.23, p = .035, partial eta2 = .23. In order to 
identify differing latency patterns in the two groups, two separate 
repeated-measures ANCOVAs were computed. For the control group, 
this analysis revealed no significant differences between color-
naming latencies of the four word types, F(3,19) < 1, ns, partial eta2 = 
.13. For the PTSD group, however, there were marginally significant 
differences between the four word types, F(3,9) = 3.75, p = .054, 
partial eta2 = .56. Additional Bonferroni-corrected t-tests revealed 
that the PTSD group experienced more interference by threatening 
sexual violence words than positive words, t(13) = 2.76, p = .048, 
while neither non-threatening sexual words nor accident trauma 
words caused longer color-naming times than positive words, both 
t(13) < 1.7, p > .34. These results suggest a specific attentional bias 
for threatening sexual violence words in PTSD patients. 
Attentional bias and symptom severity 
For the PTSD group, we also computed relative interference scores 
by subtracting the color-naming latencies for positive words from 
those for the other three word types. Then we tested whether
the interference scores for sexual violence words would correlate 
with symptom severity, as measured by the four subscales of the 
PSS-SR. As expected, interference scores for threatening sexual 
violence words did not correlate significantly with any subscale of 
the PSS-SR, all r < .26, p > .37. Independent of symptom severity, 
PTSD patients exhibited an attentional bias for words related to 
sexual violence. In contrast, interference scores for non-threatening 
sexual words did correlate significantly with the PSS-SR subscale 
arousal, r = .70, p = .005. Thus, the more arousal-related symptoms 
a patient had, the stronger the attentional bias generalized to 
non-threatening, but thematically related words. As expected, no 
significant correlations between interference scores for these words 
and any PSS-SR subscale were found in control participants, all r < 
.08, p > .73.
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Discussion
Overall, PTSD patients were slower than controls in naming the print 
colors of all word types, regardless of content. This is consistent with 
the notion of concentration impairments, which are a
common phenomenon in PTSD. More important, however, is the 
finding that PTSD patients, in contrast to controls, exhibited an 
attentional bias towards threatening sexual violence words. This
finding is in agreement with earlier findings of Stroop interference 
effects for high-threat trauma-related words in PTSD patients who 
experienced rape (Cassidy et al., 1992) or a motor vehicle accident 
(Bryant & Harvey, 1995). 
 In addition, we found that in some PTSD patients, the attentional 
bias generalized to non-threatening sexual words. These patients 
were the ones with many arousal-related symptoms, as measured 
with the PSS-SR. This suggests that in PTSD patients, the arousal 
system may be especially important for “false alarm” reactions to 
a broad category of stimuli, which are thematically related to the 
trauma, but not necessarily traumatic or threatening themselves. 
A possible explanation of this arousal-related generalization, in line 
with Paunovic et al. (2002) and Cassidy et al. (1992), is that this is due 
to the relatedness of the words with the trauma, which trigger the 
anxiety network, leading to subsequent hypervigilance. And in fact, 
the non-threatening sexual words which were used in the present 
study emphasized affective and intimate themes, which patients can 
relate to their trauma. Moreover, this theme-related generalization 
does not seem to be limited to PTSD or attentional bias: Reinecke, 
Becker, Hoyer, and Rinck (2010) recently reported a similar result for 
associative biases in Generalized Anxiety Disorder. 
 Furthermore, no attentional bias for accident trauma words 
relative to the other word types was found in the PTSD group. Thus, 
present results, in contrast to earlier findings of Litz et al. (1996), do 
not yield evidence for a generalized attentional bias for negatively 
valenced words in general. In contrast, our findings point at the 
thematic specificity of the attentional bias, in that it is related to the 
topic of the experienced trauma, and not merely based on negative 
valence and threat. This conclusion is in line with a prospective study 
by Verhaak, Smeenk, van Minnen, and Kraaimaat (2004) who found 
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that subliminal Stroop interference by infertility-related words, in 
contrast to general threat words, predicted anxiety responses after 
failed in vitro fertilization (IVS) treatment. 
 Findings of the present study contribute to a more detailed 
understanding of attentional biases in PTSD. According to cognitive 
and network models of PTSD, patients display an attentional bias 
towards threat-cues because this material is (too) easily activated in 
fear structures, resulting in faster detection and processing of threat-
related information (e.g., Foa et al., 1989, 2006; Williams et al., 1997). 
Although it seems clear that attentional biases play an important role 
in PTSD, the present results found with an Emotional Stroop Task 
leave open the question whether the attentional bias is caused by 
faster detection of trauma-related words or by problems disengaging 
attention from them. Recently, however, employing a visual search 
task, it was found that PTSD patients who experienced sexual assault 
did not detect trauma-related words faster than controls. Instead, 
they had specific difficulties disengaging from trauma reminders 
(Pineles, Shipherd, Mostoufi, Abramovitz, & Yovel, 2009; see also 
Rinck, Reinecke, Ellwart, Heuer, & Becker, 2005, for corresponding 
results in spider fearfuls).
 Present findings are clinically relevant for a number of reasons. 
For instance, one could use the attentional biases, particularly the 
degree to which they are generalized, as an indicator of PTSD
severity before treatment. An interesting and clinically important 
question is whether the attentional bias for trauma-related stimuli 
still exists after treatment, or whether it diminishes with successful
treatment. Moreover, the degree to which the bias remains present 
– or remains generalized – might be a predictor of relapse after 
treatment. Thus, interference effects in an Emotional Stroop Task 
could be implemented as an outcome measure which does not 
rely on subjective self-report. In addition, more research into the 
functionality of directly modifying attentional bias by cognitive
retraining programs should be done (for a review of research on 
attentional bias modification, see Bar-Haim, 2010). This seems 
especially important for cues which are not threatening in nature,
but related to the experienced trauma, because patients may be 
unaware of their attentional bias for these stimuli, while it contributes 
to the maintenance of the disorder. 
Specificity and generalization of attentional bias in sexual trauma victims suffering from posttraumatic stress disorder 33
 Although an attentional bias was found in PTSD patients for 
threatening sexual violence words, and depending on the number of 
arousal-related PTSD symptoms, also for non-threatening sexual 
words, the results should be interpreted with caution. First of all, 
because in the present study only a sexual trauma group with PTSD 
was included instead of a heterogeneous trauma population, the 
present findings and conclusions cannot be readily generalized 
to other trauma types. Second, no sexual trauma-exposed group 
without PTSD was included in the present study. As a result, it 
remains unclear whether the attentional biases are caused by mere 
trauma exposure or by PTSD. According to Kimble et al. (2009), 
differences in reaction times between the PTSD group and the control 
group can be explained by increased attention to a self-relevant event 
(in this case the trauma), and not by resulting PTSD. An argument 
against the latter is that in the present PTSD group, the PSS-SR 
subscale arousal correlated strongly with color-naming interference 
by non-threatening sexual words. This indicates that, at least partly, 
PTSD arousal symptoms contribute to the interference effects found 
in the present study. To shed more light on this issue, future studies 
should also include a trauma-exposed control group without PTSD. 
 Using color-naming interference by different word types as a 
treatment outcome measure could also lead to more clarity about 
this issue. When PTSD is treated successfully, and interference by 
certain word types (especially trauma-related ones) diminishes, this 
could be seen as evidence that the attentional bias is caused by the 
symptoms of the disorder and not merely the self-relevant event (the 
trauma). Third, in future studies, ratings of the used words should be 
collected, too. In our pilot study, valence and trauma-relatedness of 
the stimulus words were established in a student population. They 
should also be rated by the PTSD patients themselves, to establish 
their individual threat value and relatedness to the experienced 
trauma (Kaspi et al., 1995). 
 In summary, the current study replicated earlier findings of 
an attentional bias for threatening trauma-related words in PTSD 
patients, and it showed that thematic relatedness rather than 
negative emotional valence, together with the number of arousal-
related PTSD symptoms, predicted how strongly the attentional bias 
generalized to other words.
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Appendix A. Words per category (Dutch translations) used in the Emotional Stroop Task
Threatening sexual Non-threatening sexual Vehicle accident Positive
Rape (Verkrachting) Adore (Liefhebben) Emergency (Noodgeval) Friendship (Vriendschap)
Attack (Aanval) Intimate (Intiem) Fatal (Fataal) Pleasant (Plezierig)
Incest (Incest) Naked (Naakt) Damage (Schade) Nice (Aardig)
Aggression (Agressie) Caress (Strelen) Accident (Ongeluk) Happy (Gelukkig)
Threaten (Bedreigen) Excitement (opwinding) Calamity (Ongeval) Laugh (Lachen)
Violence (Geweld) Sex (Seks) Dead (Dood) Smart (Slim)
Smack (Slaan) Caress (Strelen) Wounded (Gewond) Funny (Grappig)
Molestation
(Mishandeling) Satisfy (Bevredigen) Ambulance (Ambulance) Smile (Glimlachen)
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Chapter 3
Implicit and explicit avoidance in  
sexual trauma victims suffering  
from posttraumatic stress disorder:  
a pilot study
This chapter is based on Fleurkens, P., Rinck, M., & van Minnen, 
A. (2014). Implicit and explicit avoidance in sexual trauma victims 
suffering from posttraumatic stress disorder: a pilot study.  
European Journal of Psychotraumatology, 5.
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Abstract
Avoidance of stimuli that are associated with the traumatic event 
is a key feature of posttraumatic stress disorder (PTSD). Thus far, 
studies on the role of avoidance in the development and maintenance 
of PTSD focused primarily on strategic or explicit avoidance. 
However, patients may also show implicit avoidance behavior, which 
may remain even when explicit avoidance is reduced. The present 
pilot study was designed to test the hypothesis that PTSD patients 
show implicit avoidance of threatening, trauma-related stimuli. 
In addition, it was tested whether this avoidance behavior also 
occurs for other stimuli. The Approach-Avoidance Task was used 
as an indirect measure of avoidance. Participants were 16 women 
suffering from PTSD who had experienced a sexual trauma, and 
23 healthy non-traumatized women. Using a joystick, they pulled 
pictures closer to themselves or pushed them away. The pictures 
varied in content, being either high-threat sexual, non-threat sexual, 
high-threat accident, or positive. Compared to control participants, 
PTSD patients avoided high-threat sexual pictures, and the degree 
of avoidance was predicted by self-reported arousal level. Moreover, 
PTSD patients with high levels of self reported explicit avoidance, 
depressive symptoms, and PTSD symptom severity also avoided 
high-threat accident pictures. These findings point to the possible 
importance of threat value instead of trauma-relatedness in 
explaining implicit avoidance. The results are discussed in light of 
cognitive-behavioral models of PTSD, and clinical implications are 
suggested.
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Introduction
After experiencing a threatening event, such as a car accident, rape, 
or a violent act, some people develop posttraumatic stress disorder 
(PTSD; American Psychiatric Association; APA, 2000) at one point in 
their lives (see de Vries & Ollf, 2009). Although prevalence rates vary 
largely, ranging from 1.9% in Europe (almost no PTSD in Switzerland 
and 7.4% in the Netherlands), to 6.8% in the United States and 
37.4% in post-conflict countries (for an overview, see de Vries & Olff, 
2009), it can be stated that PTSD is a common psychiatric disorder. 
Avoidance of stimuli which are associated with the traumatic event 
is a key feature of this disorder (Ehlers & Clark, 2000; Foa & Kozak, 
1986), and is therefore addressed in the present study. Avoidance of 
threatening stimuli serves an important function for PTSD patients: 
It prevents recollections of the traumatic event, and thereby the 
negative and fearful thoughts, feelings and cognitions associated 
with the event. According to Lohr, Olantuji, and Sawchuk (2007), 
recollections of the trauma serve as a signal of danger which provoke 
high levels of anxiety. By avoiding recollections of the trauma, patients 
prevent themselves from danger and being harmed again. Due to this 
avoidance, however, patients also prevent themselves from learning 
new response patterns because they do not fully subject themselves 
to the emotional processing of their anxiety (Foa & Kozak, 1986; Foa, 
Huppert, & Cahill, 2006). In line with this, the cognitive model of 
Ehlers and Clark (2000) states that avoidance is a maladaptive control 
strategy which prevents disconfirmation of negative appraisals, 
resulting in maintenance of perceived current threat.
 In line with this, trauma-focused treatments stress the role 
of avoidance in the maintenance of PTSD. Prolonged exposure to 
safe but anxiety-provoking trauma-related stimuli is considered 
a treatment of choice for PTSD (Ballenger et al., 2004; Nemeroff 
et al., 2006), and it is recommended world-wide in official PTSD 
treatment guidelines, for instance by the International Society for 
Traumatic Stress Studies (Foa, Keane, Friedman, & Cohen, 2009); or 
the National Institute for Health and Clinical Excellence Guidelines on 
PTSD (NICE, 2005).
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 Thus far, however, studies on the role of avoidance in the 
development and maintenance of PTSD focused primarily on 
strategic or explicit avoidance, as reported by the patients in 
questionnaires or interviews (see for instance van Minnen & 
Hagenaars, 2010). Although these measures can be very useful for 
investigating behavioral avoidance symptoms in PTSD, they also have 
significant disadvantages, namely that they reflect mainly controlled 
processes, instead of addressing implicit aspects of behavior. In 
the following, we will refer to this avoidance behavior as explicit 
avoidance. In addition, patients may not be aware of some of their 
avoidance behavior because they avoid situations and activities in 
an implicit way (see e.g., Foa, Hembree, & Rothbaum, 2007; Taylor, 
2006). However, implicit avoidance behavior is very difficult, if not 
impossible, to grasp and report because patients are frequently not 
aware of it. 
 This calls for indirect measures, so that implicit processes can 
be studied (Buckley, Blanchard, & Neill, 2000). One such indirect 
measure is the Approach-Avoidance Task (AAT; Rinck & Becker, 
2007). In the AAT, participants face a screen on which a picture is 
displayed. Participants have to react to the picture by pushing it 
away from themselves (indicating avoidance) or pulling it towards 
themselves (indicating approach) by means of a joystick connected 
to the computer. Whether the pictures have to be pulled closer or 
pushed away is usually determined by a stimulus feature unrelated to 
picture contents, e.g. format, tilt, or frame color. This indirect version 
of the AAT is aimed at measuring implicit action tendencies because 
the stimulus feature of interest (e.g., its emotional valence) is task-
irrelevant. If the feature of interest affects responses nevertheless 
(e.g., when pleasant pictures are approached more quickly, while 
unpleasant ones are avoided more quickly), even though participants 
are not asked to pay attention to it, it is taken as evidence for partly 
automatic processing of the feature.
 With the AAT, implicit approach-avoidance tendencies towards 
pleasant and unpleasant pictures have been assessed in various 
disorders (e.g., fear of spiders: Klein, Becker, & Rinck, 2011b; Rinck 
& Becker, 2007; social anxiety: Heuer, Rinck & Becker, 2007; Lange, 
Keijsers, Rinck, Becker, 2008; Roelofs et al., 2010; pathological skin 
picking: Schuck, Keijsers, & Rinck, 2012; addictions: Wiers, Eberl, 
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Rinck, Becker, & Lindenmeyer, 2011; Wiers, Rinck, Dictus, van den 
Wildenberg, 2009). However, to our knowledge no studies on implicit 
avoidance behavior of PTSD patients have been reported yet, making 
the present study the first with this objective.
 The major goal of the present study was to investigate implicit 
avoidance tendencies in PTSD patients who had suffered sexual 
trauma, using the AAT as an indirect measure of avoidance. More 
specifically, we studied which kind of distinct topics would lead 
to implicit approach or avoidance tendencies. Some stimuli, for 
example, were expected to elicit anxiety and subsequent implicit 
avoidance in PTSD patients, because they are highly threatening and 
trauma-related. Here, we call these high-threat sexual pictures (e.g., 
a sexual assault scene). Other stimuli were expected to be potentially 
anxiety-provoking for those who experienced sexual trauma, but not 
for other people. Here, we call these non-threat sexual pictures (e.g., 
a love scene). The latter stimuli are neutral or positive in nature, but 
their contents is related to the experienced trauma, possibly causing 
higher anxiety levels and subsequent implicit avoidance.
 The latter notion is in line with an explanation that has been 
proposed to explain attentional biases for positive words in PTSD 
patients, arguing that the words were related to the same topic as 
the experienced trauma, like 'love' or 'enchantment' in case of rape 
victims (Cassiday, McNally, & Zeitlin, 1992; Paunovic, Lundh, & Öst, 
2002). In this sense, trauma-relatedness may be more important 
for PTSD-related cognitive biases than the threatening nature of 
the materials, in line with the results of a recent study by Fleurkens, 
Rinck, and van Minnen (2011). This study showed that only trauma-
related materials, rather than threatening materials in general, 
caused distraction and attentional bias in an Emotional Stroop 
Task (EST), especially in those PTSD patients who experienced 
more severe arousal symptoms. However, it would be premature 
to generalize from EST findings to other cognitive tasks, because 
they assess different processes. While the EST assesses attention 
biases, measured by generally increased reaction times in any 
response to disorder-related stimuli, the AAT assesses the relative 
strength of action tendencies, measured as increased reaction times 
of specific responses, here pull vs. push movements. Thus, neither 
the underlying processes (attention vs. approach-avoidance) nor the 
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analytical approach (analyzing mean RTs vs. pull-push RT differences) 
are comparable.
 The implicit avoidance tendencies studied here might also 
occur for pictures that are trauma-unrelated, but also threatening. 
This notion would be in line with findings of attentional interference 
effects for both trauma-related and unrelated high-threat words 
(Litz et al., 1996). It would also be in accordance with the findings 
of increased amygdala activation - indicating enhanced emotional 
processing - to masked trauma-unrelated fearful faces in PTSD 
patients (Rauch et al., 2000), and in motor vehicle accident survivors 
with acute PTSD (Armony, Corbo, Clément, & Brunet, 2005). The 
latter effect occurred as a function of PTSD symptom severity. 
To test whether threatening stimuli which are not related to the 
experienced trauma are also avoided by PTSD patients, so-called 
high-threat accident pictures were also included in the present study 
(e.g., a car accident scene). Finally, positive pictures (e.g., a scene with 
flowers) were included as a positive control condition to test whether 
emotional stimuli in general would cause implicit avoidance in PTSD 
patients.
 In sum, the present study was designed to test the hypothesis 
that PTSD patients show implicit avoidance of threatening, trauma-
related stimuli (e.g. sexual assault scenes). In addition, it was tested 
whether this avoidance behavior would also occur in response to 
stimuli that are also trauma-related, but non-threatening (e.g., 
love scenes), in response to stimuli that are also threatening, but 
trauma-unrelated (e.g., car accidents), and in response to stimuli 
that are neither threatening nor trauma-related (e.g., flowers). These 
questions were addressed by comparing the PTSD patients' implicit 
approach-avoidance behavior to that of the control participants. 
Moreover, we assessed whether the strength and width of the PTSD 
patients' avoidance behavior depended on variables that are known 
to be related to PTSD: level of explicit avoidance behavior, severity 
of different PTSD symptoms, and symptoms of depression and 
dissociation. These variables were assessed with the questionnaires 
described below.
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1  Some of the patients (N=14) and all controls in the present study also took part in a 
study on attentional bias in PTSD, presented elsewhere (Fleurkens et al., 2011).
Methods
Participants
Two groups were included in the present study1. Group 1 consisted 
of 16 female patients (mean age 34.4 years, SD = 10.5) who met 
DSM-IV-TR (APA, 2000) criteria for chronic PTSD, established 
by structured clinical interviews (CAPS; Blake et al., 1995; Dutch 
version: Hovens, Luinge, & van Minnen, 2005). The patients were 
referrals to an outpatient clinic specialized in the treatment of anxiety 
disorders and an outpatient psychotherapy clinic. All patients had 
experienced sexual trauma and had not experienced or witnessed a 
traumatic traffic accident. In addition to PTSD, 11 patients met one 
or more secondary DSM-IV Axis 1 diagnoses: mood disorder (n=8), 
anxiety disorder (n=10), eating disorder (n=2), or other (n=1). Group 
2 consisted of 23 healthy female control participants (mean age 40.2 
years, SD = 11.9) who had not experienced sexual trauma, nor had 
they experienced or witnessed a traumatic traffic accident. Controls 
were selected based on age and educational level, considering the 
composition of the PTSD group. This procedure was successful: Two 
one-way ANOVAs revealed no significant differences between the 
two groups in age, F(1,38) = 2.49, ns, or educational level, F(1,38) = 
1.65, ns.
Procedure
PTSD patients participated in a larger ongoing randomized controlled 
treatment study with a heterogeneous trauma population. Only those 
who had experienced sexual trauma and who had PTSD as primary 
diagnosis were selected for the present study. Exclusion criteria were 
non-native Dutch speaking, color-blindness, dyslexia and current 
alcohol or drug abuse. PTSD patients were assessed for the present 
study before treatment. After inclusion and giving informed consent, 
they filled in several questionnaires (see Measures section below). 
Then they completed an EST2 and the AAT (order was randomized), 
while the experimenter stayed in the room to check whether patients 
performed the task correctly.  
2 The description and results of the EST are reported in Fleurkens et al. 2011. 
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 All controls were interviewed and screened for exclusion criteria 
by the first author. Controls were screened for symptoms of PTSD, 
major depressive disorder, psychotic disorder, panic disorder and 
current alcohol or drug abuse. Furthermore, were they screened for 
a history of experiencing or witnessing sexual trauma or a traumatic 
car accident. It was checked whether Dutch was their native 
language, whether their color vision was unimpaired and whether 
they were not dyslexic. After inclusion and giving informed consent, 
the controls filled in several measurements and they completed an 
Emotional Stroop Task and the AAT (the same as the PTSD patients, 
see above) at their home or work place. They received a cheque 
worth of 7.50 € for participating. The total duration of the experiment 
was approximately one hour. Both PTSD patients and controls 
were informed that they could stop the experiment at any time. 
After the experiment, both groups were elaborately debriefed. The 
present study and followed procedures were approved by the ethics 
committee (Commissie Mensgebonden Onderzoek [CMO], SE/CMO 
0198; amendment to Approval No. 2007/089).
Measures
PTSD symptom severity
In the patient group, PTSD diagnosis was established with the 
Dutch translation of the Clinician-Administered PTSD Scale (CAPS; 
Blake et al., 1995; Dutch version: Hovens et al., 2005), a semi-
structured interview. With the CAPS, both frequency and intensity of 
posttraumatic symptoms can be measured. To assess self-reported 
PTSD symptom severity, patients completed the PTSD Symptom 
Scale Self-Report (PSS-SR; Foa, Riggs, Dancu, & Rothbaum, 
1993; Dutch version: Arntz, 1993). The PSS-SR items measure the 
frequency of 17 DSM-IV-TR symptoms of PTSD. The scale consists 
of three subscales: re-experiencing (items 1 to 5), avoidance and 
numbing (items 6 to 12; items 6 and 7 measure avoidance, items 8 
to 12 measure numbing) and arousal (items 13 to 17). Its test-retest 
reliability and internal consistency are described as good (Foa et 
al., 1993). The psychometric properties of the Dutch version have 
been described as good (Engelhard, Arntz, & van den Hout, 2007; 
Wohlfarth, van den Brink, Winkel, & ter Smitten, 2003). 
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Psychopathology
Depressive symptoms were assessed with the Beck Depression 
Inventory (BDI; Beck, Ward, Mendelsohn, Mock, & Erbaugh, 1961; Dutch 
version: Van der Does, 2002). The BDI is a 21-item inventory designed 
to measure depressed mood and other symptoms of depression. The 
inventory has excellent psychometric properties (Beck, Steer, & Garbin, 
1988). As an index of dissociative symptoms, the Dissociative Experience 
Scales (DES; Bernstein & Putnam, 1986) was used. The DES is a 28-
item questionnaire measuring dissociative symptoms. Its reliability and 
validity have been described as good (Bernstein & Putnam, 1986). 
Explicit avoidance
To identify explicit avoidance behavior, participants completed the 
Posttraumatic Avoidance Behaviour Questionnaire (PABQ; van Minnen 
& Hagenaars, 2010). The PABQ is a 25-item inventory, consisting 
of 7 subscales that measuring typical situations and activities that 
PTSD patients avoid. Its internal consistency, test-retest reliability, 
convergent and discriminative validity are considered good (van Minnen 
& Hagenaars, 2010). 
 With the exception of the CAPS, the controls completed the same 
questionnaires as the patients did: PSS-SR, PABQ, DES and BDI. 
Implicit avoidance: AAT
The AAT has been used before to assess implicit avoidance tendencies 
in anxiety disorders (e.g., Rinck & Becker, 2007). In a study concerning 
implicit avoidance of spiders, the internal consistency of the AAT has 
been described as potentially high for a reaction time task, with Cron-
bach's alpha of .59 (Reinecke, Becker, & Rinck, 2010). For the present 
AAT, eight high-threat sexual pictures and eight non-threat sexual 
pictures were selected. Furthermore, we selected eight high-threat 
accident pictures and eight non-threat vehicle pictures. Finally, eight 
positive pictures were selected, yielding a total of 5x8 = 40 pictures3.
3 The non-threatening vehicle pictures were included because we had anticipated we would 
also test PTSD patients who had experienced traumatic accidents. However, no such patients 
could be found and included in the study. Therefore, these pictures are irrelevant to the current 
research question and excluded from all analyses. They are only mentioned here for reasons of 
completeness. In contrast, the high-threat accident trauma pictures were included in the study 
to investigate the possible occurrence of implicit avoidance of another threatening picture type 
that is unrelated to sexual trauma.
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All pictures were selected from the International Affective Picture 
System (IAPS; Lang, Bradley, & Cuthbert, 1999; Bradley & Lang, 
2007) and from the internet. The threatening nature of the pictures 
and their relatedness to trauma were assessed in a pilot study, using 
a group of non-traumatized students. We found that the high-threat 
sexual pictures were highly threatening and related to sexual trauma 
(e.g., an assault scene). The non-threat sexual pictures consisted of 
scenes which were neutral or positive in nature, but content-related 
to sexual trauma (e.g., a love scene). High-threat accident pictures 
were highly threatening, but related to traffic accidents rather than 
sexual trauma (e.g., a car accident). The positive pictures (e.g., 
flowers) were non-threatening and not related to either trauma type 
at all. 
 In the present AAT, all pictures were presented on a computer 
screen with a resolution of 1024 x 768 pixels. Participants had 
to respond to the pictures by pulling a joystick connected to 
the computer towards themselves or pushing it away with their 
dominant hand. All pictures had a colored frame (white versus red), 
and the correct response (pulling or pushing) depended on frame 
color. Picture content was irrelevant to the instructions. Half of the 
participants in each group had to pull the pictures with a white frame 
and push the pictures with a red frame, and vice versa for the other 
participants. Each of the 40 pictures was presented with both frame 
colors, such that each participant had to push it twice and pull it 
twice, yielding a total of 160 picture presentations in a randomized 
order. Pictures disappeared, irrespective of the correctness of the 
movement, when the joystick was pushed or pulled all the way. 
Appearance of the next picture was initiated by the participant by 
moving the joystick back into the central position and pushing the 
trigger button of the joystick.  
 To create an unambiguous relation between movements and 
approach-avoidance behaviors, a zooming effect was used. When 
the joystick was pushed, the picture became smaller, creating the 
impression that the picture disappeared in the distance. When 
the joystick was pulled, the picture became larger, creating the 
impression that the picture came closer. To this end, 7 different sizes 
of each picture were created: The largest picture filled the screen, 
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then it was reduced six times to 65%, resulting in seven different 
picture sizes. Every trial started with the medium-sized picture and 
the three smaller or larger pictures appeared after pushing or pulling 
the joystick, respectively. 
Design
Although the groups were comparable with regard to age and 
educational level (see above), there were large variations within each 
group in age (from 21 to 55 years) and in educational level (all levels 
were present in both groups, ranging from finished primary school 
to a university degree). Therefore, age and educational level were 
used as covariates in the analyses. The AAT reaction times (RTs) were 
analyzed according to a 2 x 2 x 4 ANCOVA design with the between-
subjects factor Group (2: PTSD, Control) and the within-subjects 
factors Movement (2: push, pull) and Picture Type (4: high-threat 
sexual, non-threat sexual, high-threat accident, positive). Repeated-
measures ANCOVAs were used for group comparisons. Where 
necessary, the Greenhouse-Geisser correction of degrees of freedom 
was used. Differences between the two groups on PABQ, PSS-SR, 
BDI and DES scores were analyzed with ANCOVAs with Group 
(PTSD, Control) as fixed factor. Pearson correlations were computed 
to investigate the association of AAT reaction times with PABQ, PSS-
SR, BDI, and DES scores. 
Results
PTSD symptom severity and psychopathology
Means and standard deviations were calculated for each group 
separately on the PTSD-related psychopathology measures (see 
Table 1). As expected, PTSD patients scored significantly higher than 
controls on the PSS-SR, F(1,35) = 107.24, p < .001, partial eta² = .75; 
the BDI, F(1,35) = 53.31, p < .001, partial eta² = .60; and the DES, 
F(1,35) = 14.39, p = .001, partial eta² = .29. These results indicate that 
PTSD patients reported higher levels of PTSD symptom severity, 
more depression symptoms, and more dissociative experiences  
than controls.
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Self-reported explicit avoidance
As expected, PTSD patients scored significantly higher than controls 
on the PABQ, F(1,35) = 51.9, p <.001, partial eta² = .59. Thus, PTSD 
patients reported more explicit avoidance behavior. 
Implicit avoidance: AAT
To reduce the influence of outlying data points, trials with a reaction 
time above 3500 ms were excluded from the analyses, just like error 
trials that were finished by moving the joystick completely into the 
wrong direction. The data of one PTSD patient were completely 
eliminated because almost half of her responses were errors. For the 
remaining participants, error rates were low, averaging 6.6%. Mean 
RTs (and standard errors) per experimental condition are presented in 
Table 2. The ANCOVA of these RTs revealed the expected significant 
Group x Movement x Picture type interaction, F(2.71, 95) = 3.04, p = 
.037, partial eta² = .08. To explore this interaction in more detail and 
to test our hypotheses more specifically, we analyzed whether push 
and pull movements in reaction to the four picture types differed 
between the two groups. To this end, four Push-minus-Pull RT 
differences were computed for each participant; called approach-
avoidance scores (see Table 2). Negative scores indicate faster 
avoidance than approach, positive values indicate faster approach 
than avoidance.
 These scores were used as the dependent variable in additional 
ANCOVAs with Group (2: PTSD, control) as between-subjects factor, 
and age and educational level as covariates. The first ANCOVA 
revealed that PTSD patients avoided high-threat sexual pictures more 
than the control participants did, M = -65 vs. M = 12, F(1,35) = 4.56, 
p = .040, partial eta² = .12. A similar result was also found for high-
threat accident pictures, but the difference between PTSD patients 
(M = -36) and control participants (M = 10) failed to reach statistical 
Measure
PABQ BDI DES PSS-SR
PTSD 55.8 (2.7) 23.7 (9.7) 17.7 (9.9) 29.8 (9.4)
Control 30.3 (2.2) 4.3 (5.0) 7.3 (5.8) 4.4 (4.5)
Table 1. Mean questionnaire scores (and standard deviations) per group.
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significance, F(1,35) = 3.35, p = .076, partial eta² = .09. These results 
suggest that PTSD patients, compared to controls, showed implicit 
avoidance of trauma-related threat pictures, and some of them (see 
correlations below) also avoided trauma-unrelated threat pictures. In 
contrast, for both positive pictures and non-threat sexual pictures, 
the same ANCOVAs did not reveal significant differences between 
groups, F(1,35) = .03, p = ns; and F(1,35) = 1.34, p = ns, respectively.
Correlations of approach-avoidance scores with PABQ, PSS-SR, 
CAPS, BDI and DES scores within the PTSD group
As shown in Table 3, all significant correlations were negative, that 
is, higher questionnaire scores predicted stronger implicit avoidance. 
Interestingly, however, no significant correlations were found 
between questionnaires and implicit avoidance of high-threat sexual 
pictures. This suggests that patients showed implicit avoidance 
of these most relevant pictures independent of their self-reported 
explicit avoidance, their symptom severity, their level of depression, 
and their level of dissociation symptoms (see Table 3). Inspection 
of the subscales of the PSS-SR and the CAPS revealed only one 
significant correlation, namely between implicit avoidance of the 
high-threat sexual pictures and the PSS-SR subscale "arousal", r = 
-.601, p = .014, suggesting stronger avoidance in patients suffering 
from stronger arousal symptoms.
Movement
Group Picture Type Pull Push Approach-Avoidance Score
PTSD High-threat sexual 888 (34) 823 (28) -65
Non-threat sexual 851 (31) 850 (30) -1
High-threat accident 837 (28) 801 (26) -36
Positive 874 (33) 867 (40) -7
Control High-threat sexual 683 (28) 695 (23) +12
Non-threat sexual 699 (26) 655 (25) -44
High-threat accident 681 (23) 691 (21) +10
Positive 713 (27) 699 (33) -14 
Table 2. Mean reaction times in ms (with standard errors) and approach-avoidance scores in 
ms, depending on group, picture type, and movement direction. 
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 In contrast to the rather general avoidance of high-threat sexual 
pictures, the avoidance of other pictures did depend on several 
variables. In particular, avoidance of high-threat accident pictures 
was predicted by high scores on self-reported explicit avoidance 
(PABQ), both self-reported (PSS-SR) and clinician-rated (CAPS) 
symptom severity, and by depression (BDI; see Table 3). This also 
explains why the difference between PTSD patients and controls 
reported above failed to reach statistical significance: Only patients 
with higher scores on these questionnaires avoided high-threat 
accident pictures. In addition, more depressed patients also showed 
more avoidance of non-threat sexual pictures and of positive 
pictures. Avoidance of the latter pictures was also predicted by higher 
levels of self-reported explicit avoidance. 
Discussion
In line with our expectations, the present pilot study indicates that 
PTSD patients who suffered from sexual trauma, in comparison with 
controls, show more implicit avoidance of threatening trauma-related 
pictures. This avoidance was rather general in the patient group 
tested here, it only varied as a function of self-reported symptoms of 
arousal: the more arousal PTSD patients experienced, the more they 
Table 3. Correlations between approach-avoidance scores per picture type and PABQ, PSS-SR, 
CAPS, BDI, and DES scores in the PTSD group (n=16). Negative values indicate that higher 







PABQ -.34 -.31   -.84**      -.63**
PSS-SR -.39 -.17 -.50* -.32
CAPS -.20 -.14 -.52* -.45
BDI -.19      -.73**    -.65**      -.70**
DES -.27 .01 -.27 .13
Note. Negative values indicate that higher questionnaire scores predict avoidance.  
*Correlation is significant at the .05 level. 
**Correlation is significant at the .01 level.
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avoided threatening trauma-related pictures. Of special interest is 
the finding that this implicit avoidance was not associated with self-
reported explicit avoidance. This could be viewed as evidence that 
both avoidance behaviors stem from different underlying processes, 
and that they may be independent of each other. For instance, PTSD 
patients may consciously decide to approach a feared stimulus (e.g., 
during exposure treatment), but still show spontaneous, subtle 
avoidance movements when encountering the stimulus.
 Our explorative question whether the patients would also 
avoid pictures that are also trauma-related, but non-threatening, 
and/or pictures that are trauma-unrelated, but threatening, might 
be answered in favor of the second option. That is, based on our 
results, one could speculate that at least some PTSD patients, in 
addition to avoiding threatening trauma-related pictures, also avoid 
trauma-unrelated, but threatening accident pictures. In contrast to 
the avoidance of threatening trauma-related stimuli, this avoidance 
of unrelated threat pictures only occurred in the most burdened 
patients: It depended on several PTSD-related variables, including 
level of self-reported explicit avoidance, depression, and PTSD 
symptom severity. Thus, the more PTSD patients were burdened, the 
more they also avoided other threatening stimuli, even though those 
were unrelated to their trauma. However, it needs to be stressed that 
the existence of this relation is speculative. Other explanations might 
account for it, for example, a general anxious disposition among 
patients with PTSD, resulting in avoidance of all anxiety-provoking 
materials. 
 Thus, the present findings suggest that for implicit avoidance 
to occur, threat level seems to be more important than trauma-
relatedness. This is in accordance with generalized attentional 
bias effects for high-threat words (Litz et al., 1996) and findings 
of increased amygdala activation, indicating enhanced emotional 
processing of masked trauma-unrelated fearful faces (Armony et 
al., 2005; Rauch et al., 2000). However, our results run contrary to 
previous findings of attentional biases in PTSD, where generalization 
depended on trauma-relatedness rather than threat level (Cassidy et 
al., 1992; Paunovic et al., 2002; Fleurkens et al., 2011).
 Because we studied a different process, namely implicit 
avoidance behavior instead of attention, is it difficult to compare the 
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current results to those of the studies mentioned above.
 Furthermore, we used pictures instead of words, which are 
processed in different ways, and different trauma groups were used 
across studies. Interestingly, the present results with a group of sexual 
violence victims are more in line with earlier studies using non-sexual 
trauma groups. Unfortunately, there are no other published studies 
about implicit avoidance in PTSD using indirect measures, leaving us 
with rather minimal possibilities for comparison. It would be worth 
studying the possible relationship between attentional bias and implicit 
avoidance. Perhaps attentional bias, accounting for the detection of 
threat and/or trauma stimuli, precedes processes of implicit avoidance. 
This would be in line with emotional processing theories (e.g., Foa & 
Kozak, 1986; Foa et al., 2006), stating that PTSD patients choose to 
avoid trauma-related materials to protect themselves from anxiety 
and the feeling of danger. The present study points to the possibility 
that avoidance may also take place at an automatic level, especially 
in patients with more arousal symptoms. Furthermore, it seems that 
patients with more self-reported explicit avoidance and more severe 
PTSD symptoms show this implicit avoidance also in response to other 
threatening stimuli, even if they are trauma-unrelated.
 Because our findings are preliminary and, to our knowledge, the 
first in its kind, further research is needed before firm conclusions can 
be drawn. Furthermore, the present findings cannot be interpreted 
without a warning about several limitations of the study. First, it is 
unclear whether the AAT pictures used here were threatening and 
trauma-related for all PTSD patients alike, because they did not rate 
these themselves. Instead, this rating was done by non-traumatized 
students in a pilot study. In future studies, individual threat values and 
trauma-relatedness should be established by the patients themselves. 
Second, the positive pictures showed images of flowers, children, 
and happy faces, while the other picture types showed more complex 
scenes of multiple persons, interactions and accidents. Although 
instructions were content-irrelevant, more complex scenes could lead 
to different implicit reactions as they take longer to process, even 
in an implicit manner. Third, the present study tested only sexual 
trauma victims with PTSD, so it is unclear whether the results can 
be generalized to PTSD patients who experienced other traumas or 
to non-PTSD patients who experienced sexual violence as well (see 
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also Kimble, Frueh, & Marks, 2009). Future studies should take these 
limitations into account when studying implicit avoidance behavior in 
PTSD. 
 With these considerations in mind, we hope that future studies 
will shed more light on the possible existence of implicit avoidance in 
PTSD patients. If future studies repeatedly establish its existence, one 
could speculate about a few possible clinical applications. In time, if 
our findings can be replicated, one might try to use implicit avoidance 
tendencies, and the degree to which they occur for different stimuli, 
as an additional indicator of PTSD severity before treatment. In line 
with this, another clinically important question is whether the implicit 
avoidance of high-threat stimuli remains after treatment, or whether 
it diminishes with successful treatment (as in spider phobics, see 
Reinecke, Soltau, Hoyer, Becker, & Rinck, 2012). Moreover, the degree 
to which implicit avoidance remains present - or remains generalized 
- might be an independent predictor of relapse after treatment, next 
to strategic or explicit avoidance. In this sense, implicit avoidance 
tendencies could be assessed before treatment as a severity measure, 
and after treatment as an outcome measure which does not rely on 
subjective self-report.
 In addition, more research into the feasibility of directly modifying 
action tendencies by retraining programs is needed. For instance, 
Wiers et al. (2011) as well as Eberl et al. (2013) demonstrated changed 
action tendencies in hospitalized alcoholics in accordance with their 
training condition, with participants in the avoid-alcohol conditions 
having a lower relapse risk than patients in the control conditions. 
However, this training involved a re-training of dysfunctional implicit 
approach tendencies. Whether a similar re-training of implicit 
avoidance tendencies would be beneficial for PTSD patients would be 
a highly speculative, but important question for future studies.
 Although the role of implicit avoidance behavior in the 
maintenance of PTSD has been stressed earlier, the present pilot 
study is actually the first to find both its existence and its occurrence 
for different types of stimuli. Regarding the latter, although 
speculative, the present results suggest that level of threat may 
be more important than mere trauma-relatedness. Future studies 
should shed more light on this issue, and replications of the present 
preliminary findings are needed.
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tendencies as a candidate intermediate 
phenotype for depression: associations 
with childhood trauma and the 5-HTTLPR 
transporter polymorphism
This chapter is based on Fleurkens, P., van Minnen, A., Becker, 
E.S., van Oostrom, I., Speckens, A., Rinck, M., & Vrijsen, J.N. 
(2018). Automatic approach-avoidance tendencies as a candidate 
intermediate phenotype for depression: associations with 
childhood trauma and the 5-HTTLPR transporter polymorphism. 
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Abstract
Depression risk genes in combination with childhood events 
have been associated with biased processing as an intermediate 
phenotype for depression. The aim of the present conceptual 
replication study was to investigate the role of biased automatic 
approach-avoidance tendencies as a candidate intermediate 
phenotype for depression, in the context of genes (5-HTTLPR 
polymorphism) and childhood trauma. A naturalistic remitted 
depressed patients sample (N = 209) performed an Approach-
Avoidance Task (AAT) with facial expressions (angry, sad, happy 
and neutral). Childhood trauma was assessed with a questionnaire. 
Genotype groups were created based on allele frequency: LaLa versus 
S/Lg-carriers. The latter is associated with depression risk. We found 
that remitted S/Lg-carriers who experienced childhood trauma 
automatically avoided sad facial expressions relatively more than LaLa 
homozygotes with childhood trauma. Remitted LaLa-carriers who 
had not experienced childhood trauma, avoided sad faces relatively 
more than LaLa homozygotes with childhood trauma. We did not 
find a main effect of childhood trauma, nor differential avoidance of 
any of the other facial expressions. Although tentative, the results 
suggest that automatic approach-avoidance tendencies for disorder-
congruent materials may be a fitting intermediate phenotype for 
depression. The specific pattern of tendencies, and the relation to 
depression, may depend on the genetic risk profile and childhood 
trauma, but replication is needed before firm conclusions can be 
drawn.  
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Introduction
Major depressive disorder (American Psychiatric Association; APA, 
2000) is highly prevalent and is associated with high personal and 
societal costs (Donohue & Pincus, 2007; Richards, 2011). Recurrence 
of the disorder is very common (Monroe & Harkness, 2011). It is 
therefore important to study underlying biological and cognitive risk 
factors for depression, in order to increase understanding of the 
etiology of depression and possible targets for intervention. 
 The serotonin transporter gene (SLC6A4), and especially a 
polymorphism in the promoter region (5-HTTLPR), have been 
linked to depressive symptoms (Kenna et al., 2012). The 5-HTTLPR 
polymorphism has a ‘short’ (S) and a ‘long’ (L) form, referring to 
the number of base pairs in the region. The function of the L allele 
is influenced by a single-nucleoid polymorphism or SNP (rs25531), 
which consists of an A and a G allele (La and Lg). Importantly, the 
‘short’ (S) form as well as the Lg variant have been associated with 
depression risk, because they restrict the transcriptional activity of 
the promoter, resulting in low functional expression of SLC6A4, and 
hence reduced re-uptake of serotonin (Caspi, Hariri, Holmes, Uher, & 
Moffitt, 2010). 
 Genetic expression probably depends on lifetime experiences 
(Gottesman & Gould, 2003). Childhood trauma is a strong contributor 
to the development of psychopathology such as depression 
(Hammen, Garber, & Ingram, 2010). A recent meta-analysis 
(Culverhouse et al., 2018) again confirmed life stressors to be a 
strong risk factor for depression. In contrast, the meta-analysis failed 
to show a main effect of 5-HTTLPR or an interaction of 5-HTTLPR x 
Stress on depression. The challenged validity of this stress sensitivity 
hypothesis by inconsistent results might stem from a restricted focus 
on depression phenotypes as the outcome of interest, as opposed 
to intermediate or transdiagnostic conditions (Conway, Slavish, & 
Hammen, 2014; Gibb, Beevers, & McGeary, 2013). Intermediate 
phenotypes are processes that are more proximal to the disorder 
than genes (Gottesman & Gould, 2003) and are thought to lay 
between the gene and clinically observable mental disorders. Studies 
into intermediate phenotypes are therefore considered a strong and 
reliable way of studying genetic influences and interactions with 
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environmental factors (Gibb et al., 2013; Gottesman & Gould, 2003; 
Kendler & Neale, 2010). 
 Depression is characterized by biased processing of emotional 
information (Gotlib & Joormann, 2010). Importantly, genetic risk 
alleles and childhood trauma have been associated with biased 
processing as an intermediate phenotype for depression (Gibb 
et al., 2013; Goldstein & Klein, 2014; Hornung & Heim, 2014). 
Most intermediate phenotype studies were conducted in healthy 
/ community samples (Conway et al., 2014; Hankin et al., 2015; 
Jenness, Hankin, Young, & Smolen, 2016; Jenness, Young, & Hankin, 
2017; van Oostrom et al., 2012), and only some focused on clinical 
samples (Vrijsen, Speckens et al., 2014; Vrijsen, van Oostrom et 
al., 2014; Vrijsen et al., 2015). These studies typically point out that 
risk-allele carriers who experienced childhood trauma show most 
negative and least positive biased information processing. Cognitive 
processes such as attention, interpretation and memory have 
received most attention in this field. However, biased and aberrant 
behavioral approach-avoidance tendencies are also characteristic of 
and a risk factor for depression (Trew, 2011). Specifically, avoidance is 
thought to limit the access to both negative and positive reinforcers, 
and promote negative information processing in depression. This 
seems especially relevant in the context of facial expressions, which 
communicate emotional states and direct behavior (Stuhrmann, 
Suslow, & Dannlowski, 2011). 
 It is hypothesized that 5-HTTLPR is linked to these approach-
avoidance tendencies. There is evidence that variation in 5-HTTLPR 
functioning is related to stress-sensitivity and response to negative 
cues. Beevers et al. (2011), for example, found less attentional focus 
on negative compared to positive information in S/Lg-carriers, 
possibly indicating avoidance of negativity. Neurocognitive studies, 
furthermore, indicated that in response to negative information 
carriers of the short allele compared to carriers of the long allele 1) 
displayed a clear lateral shift of dorsolateral frontal activity to the 
right (Papousek et al., 2013), and 2) showed heightened amygdale 
activity (von dem Hagen, Passamonti, Nutland, Sambrook, & 
Calder, 2011). These neurocognitive responses are associated with 
avoidance-oriented motivation (Papousek et al., 2013), indicating a 
mechanistic association between serotonin regulation and avoidance 
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behavior. In line, recently, in a sample of PTDS patients, variation 
in the 5-HTTLPR polymorphism has been linked to avoidance 
behavior (Liu et al., 2018). Corroborating evidence comes from 
pharmacological studies, where serotonergic medication has been 
found to reduce avoidance behavior in PTSD-patients (Cassano, 
Rossi, & Pini, 2002).
 Most studies on approach-avoidance behavior are based on self-
report measures. A disadvantage of self-report is that it is limited to 
conscious processes, while missing out on more implicit processes 
(Beevers, 2005; Strack & Deutsch, 2004). The Approach-Avoidance 
Task (AAT; Rinck & Becker, 2007) is a frequently used task to assess 
automatic approach-avoidance tendencies. Using the AAT, automatic 
approach-avoidance tendencies have been assessed in various 
disorders (e.g. Posttraumatic Stress Disorder (PTSD; Fleurkens, 
Rinck & van Minnen, 2014); fear of spiders (Klein, Becker, & Rinck, 
2011b); social anxiety (Heuer, Rinck, & Becker, 2007); pathological 
skin picking (Schuck, Keijsers, & Rinck, 2012); and addictions (Wiers, 
Rinck, Dictus, & van den Wildenberg, 2009), for a recent meta-
analysis, see Phaf, Mohr, Rotteveel and Wichters (2014)). Although 
AAT results in depression are limited and inconsistent, automatic 
approach-avoidance tendencies are probably important in depression 
(Bartoszek & Winer, 2015; Derntl et al., 2011; Radke, Güths, André, 
Müller, & de Bruijn, 2014; Seidel et al., 2010). Seidel and colleagues 
(2010), for example, found that depressed patients showed automatic 
avoidance in response to angry faces. Bartoszek and Winer (2015) 
found that, in a student sample, those with depressive symptoms 
showed less automatic approach for positive pictures (non-faces) 
compared to neutral stimuli. This calls for further investigation. 
 In line with earlier intermediate phenotype findings, in the 
current conceptual replication we examined the hypothesized 
association of automatic approach-avoidance tendencies as 
a candidate intermediate phenotype for depression with the 
5-HTTLPR polymorphism in interaction with childhood trauma. 
To our knowledge, the current study is the first study with this 
objective, and we therefore stress the tentative nature of the results 
and subsequent conclusions. Different from most other studies 
focusing on community samples, a naturalistic sample of remitted 
depressed patients was selected for the current study. This sample 
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allows for the study of small genetic effects on intermediate 
phenotypes without the strong influence of current depressive 
symptoms (Bhagwagar & Cowen, 2007; Gupta & Kar, 2012). In line 
with earlier studies, a sad mood induction procedure was used to 
activate depressotypic automatic processing and to align mood state 
(McCabe, Gotlib, & Martin, 2000; Scher, Ingram & Segal, 2005).
 Given the possible role of automatic approach-avoidance 
tendencies in depression, we explored automatic approach-
avoidance tendencies as an intermediate phenotype for depression. 
Although we do not have previous genetic research to base our 
hypotheses on, based on clinical experiences, information processing 
theories in depression and the research by Seidel and colleagues 
(Seidel et al., 2010), we expected avoidance of negative (sad, angry) 
facial expressions in remitted depressed S/Lg-carriers who have 
experienced childhood trauma, as this represents the most vulnerable 
subgroup. Following Culverhouse and colleagues (2018), we expected 
a main effect of childhood trauma on automatic approach-avoidance 
tendencies in depression. 
Methods
Participants
This study is part of the ‘Info in Genes’ study, which involves a total 
of 337 remitted depressed patients. In the ‘Info in Genes’ study, the 
role of cognitive biases and genetic susceptibility to depression is 
investigated by assessing biased processing in several domains in 
remitted depressed patients (Vrijsen, Speckens et al., 2014; Vrijsen, 
van Oostrom et al., 2014; Vrijsen et al., 2015). Included were those 
who met DSM-IV-TR criteria (DSM IV-TR, APA, 2000) for at least 
one previous Major Depressive episode (primary diagnosis). All 
remitted depressed individuals were recruited via the Department of 
Psychiatry of the Radboud University Medical Center. The following 
exclusion criteria were used: Current depressive episode, current 
or lifetime bipolar disorder and/or schizophrenia, current psychotic 
symptoms, substance abuse or dependence over the past 6 months, 
neurological disorder, sensorimotor handicap, intellectual disability, 
and deafness. Eligible participants were interviewed using the 
Structured Clinical Interview for the DSM-IV Axis-I disorders (SCID-I) 
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(First, Spitzer, Gibbon, & Williams, 1997; van Groenestijn, Akkerhuis, 
Kupka, Schneider, & Nolen, 1999) by trained professionals under the 
supervision of a psychiatrist (co-author of the original publication, 
AS). The SCID-I has fair test-retest reliability and fair-to-excellent 
inter-rater reliability (Lobbestael, Leurgans, & Arntz, 2010). AAT data 
were collected and available for 224 remitted depressed patients. The 
data of 3 patients with > 24% errors were removed from the dataset. 
Blood samples of eight patients were not available and genotyping 
failed for two participants. Another two participants were excluded 
because of a previous cardio-vascular accident and a recent transient 
ischaemic attack, resulting in a sample of 209 remitted depressed 
patients for data-analyses. The study was approved by the Dutch 
central medical ethics review board (P04.0599C), and all participants 
provided written informed consent. 
Measurements and materials 
Mood induction
Before the AAT, all participants saw a highly emotional sad 12-minute 
film segment of the movie ‘Sophie’s Choice’ (Fitzgerald et al., 2011). 
They were instructed to let the emotionality of the film influence their 
mood as much as possible and to maintain the sad mood state. 
Approach-Avoidance Task
Color photos of 10 individuals (5 female, 5 male) from the Radboud 
Faces Database (Langner et al., 2010) were used. For each individual, 
one photo depicting an angry, sad, happy, and neutral expression 
each was selected. Additionally, 10 control pictures displaying a 
chessboard pattern were included. By placing either a purple or 
a blue color filter over the picture, two versions of each of the 50 
pictures were created, resulting in 100 picture stimuli. An additional 
set of 18 mixed social and control pictures served as practice trials. 
A computer screen with a resolution of 1024 x 768 pixels and a 
‘‘Logitech Attack 3’’ joystick were employed. Total administration of 
the AAT took approximately 10 minutes. 
 Participants were instructed to push the joystick upon 
presentation of pictures with a blue filter, while the joystick had to 
be pulled for purple pictures. Pictures disappeared when the joystick 
was pushed or pulled all the way in the correct direction. Appearance 
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of the next picture was initiated by the participant by moving the 
joystick back to the central position and pulling the trigger button 
of the joystick. An unambiguous relation between movements and 
approach-avoidance behaviors was created by using a ‘zooming-
effect’: When the joystick was pushed, the picture became smaller, 
and vice versa when it was pulled. This created the impression 
that the picture disappeared or came closer, respectively. The time 
from appearance to disappearance of the picture was automatically 
recorded. These times were the participants' reaction times, used to 
compute the dependent variables of the analyses described below. 
In a study concerning implicit avoidance of spiders, the internal 
consistency of the AAT was adequate for a reaction time task 
(Reinecke, Becker, & Rinck, 2010). 
Stressful life events
Using an adapted version of the 21-item Life Events Questionnaire, 
which has good psychometric properties (Brugha & Cragg, 1990), 
participants were asked to indicate whether they had experienced a 
set of concrete life events before the age of 16 years, after the age 
of 16 and/or within the last year. In line with Vrijsen and colleagues 
(Vrijsen, Speckens et al., 2014; Vrijsen, van Oostrom et al., 2014), a 
childhood trauma variable was calculated including the following four 
interpersonal trauma items: physical/verbal aggression within the 
family, physical/verbal aggression outside the family, sexual abuse 
within the family and sexual abuse outside the family. This variable 
was coded ‘1’ when participants had experienced one of these events 
before the age of 16 years, and ‘0’ if they had not experienced these 
events before the age of 16. 
Genotyping
A blood sample was taken via venipuncture. DNA was isolated using 
standard protocols. The 5-HTTLPR polymorphism was genotyped 
at the Department of Human Genetics of the Department of Human 
Genetics of the Radboud University Nijmegen Medical Center using 
Taqman analysis (Watson & Li, 2005). Two genotype groups were 
created based on allele frequency and in line with previous studies 
(Aguilera et al., 2009; Hu et al., 2005; Zalsman et al., 2006): LaLa (LL) 
versus S/Lg-carriers (SLa/LaLg and SS/SLg/LgLg combined). 
Automatic approach-avoidance tendencies as a candidate intermediate phenotype for depression: associations 
with childhood trauma and the 5-HTTLPR transporter polymorphism 
63
The allele frequency distribution was LaLa: N = 54 (26%), SLa/LaLg:  
N = 109 (52%), SS/SLg/LgLg: N = 46 (22%). Testing for Hardy–
Weinberg equilibrium (HWE), which was adjusted for multi-allelic 
variants, did not show deviations from the expected distribution of 
genotypes (X2 = .42, df = 1, p = .52). 
Depression and other measures 
All measures were administered before the AAT. Depressive 
symptomatology was measured with the Beck Depression Inventory-
II (BDI-II) (Beck, Steer, & Brown, 1996; van der Does, 2002). The 
BDI-II is a 21-item, self-report instrument that measures severity 
of depression, and has good to excellent psychometric properties 
(Wang & Gorenstein, 2003). Social anxiety was measured with 
the anxiety scale (24 items) of the Liebowitz Social Anxiety Scale 
(Liebowitz, 1987). The LSAS had good psychometric properties 
(Heimberg et al., 1999). Age of onset of the first depressive episode, 
as well as the number of depressive episodes were assessed with 
separate questions and confirmed during the clinical interview 
(SCID-I). Current use of medication prescribed for anxiety, mood 
or sleep problems was assessed by a psychiatrist (co-author of the 
original publication, AS).
Design and statistical analyses
To reduce the influence of outlying data points, RTs in the top 
and bottom 1% of the distribution were eliminated. Initial pull 
instead of push full movements and vice versa were considered 
errors. On average, error rates were low, less than 1%. Median 
RTs were computed for each participant for each combination 
of facial expression (angry, sad, happy, neutral) and movement 
(push, pull). An approach-avoidance score was calculated per 
facial expression by subtracting the median scores of pull trials 
from the push trials (push – pull). Negative approach-avoidance 
scores indicate faster avoidance than approach, and positive values 
indicate faster approach than avoidance. These approach-avoidance 
scores were used as the dependent variable in the analyses of the 
AAT. Differences between the two genotype groups on diverse 
demographic and clinical measures were analyzed with t-tests 
and Chi-square tests. Because of their known effect on cognitive 
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functioning and emotional processing, age and sex were included as 
covariates in the main analyses. The 3-way interaction of the between-
subjects factors Genotype (LaLa vs. S/Lg-carriers) and Childhood 
trauma (no vs. yes) with the within-subjects factor Facial expression 
(angry, sad, happy, neutral) on approach-avoidance scores was 
analyzed using repeated-measures ANCOVA. 
Results
Sample descriptives and statistical tests comparing the four combined 
childhood trauma (no, yes) and genotype (LaLa, S/Lg-carriers) groups 
on demographic and clinical variables are presented in Table 1. The 
groups did not differ on age, sex distribution, medication use, BDI-II 
total score, LSAS total score, age of depression onset, or number of 
past depressive episodes. Last, the genotype groups LaLa (28%) and S/
Lg-carriers (39%) did not differ in terms of percentage of experienced 
childhood trauma, χ2(1, N= 209) = 2.32, p = .128. 
Group
Variables













Age 50.5 (11.31) 45.67 (9.15) 49.57 (12.23) 48.64 (10.27) F(3,205) = .75,
p = .522
Sex, female 64% 73% 54% 72% χ2(3, N= 209) = 
5.94, p = .114
Medication 
use
51% 47% 47% 54% χ2(3, N= 208) =
.771, p = .856
BDI-II 15.4 (7.57) 14.23 (13.60) 14.14 (10.10) 15.31 (10.23) F(3,205) = .24,
p = .869
LSAS 23.8 (14.72) 18.68 (13.76) 18.82 (11.68) 20.67 (12.62) F(3,205) = 1.51,
p = .214




1.7 (.442) 1.93 (.258) 1.80 (.404) 1.84 (.373) F(3,205) = .98,
p = .405
Table 1. Statistical tests comparing the combined childhood trauma (no, yes) and genotype 
(LaLa, S/Lg-carriers) groups on demographic and clinical variables. Means (Standard Deviations) 
or percentages are presented per variable.
Note. BDI-II refers to the score on the Beck Depression Inventory, LSAS refers to the Liebowitz Social Anxiety 
Scale, Age of onset refers to the age of the first depressive episode and Number of episodes refers to the 
number of depressive episodes (both indicated by the patient). 
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5-HTTLPR genotype and childhood trauma interaction on 
approach-avoidance tendencies
The 5-HTTLPR Genotype (LaLa vs. S/Lg carriers) x Childhood trauma 
(no vs. yes) x Facial expression (angry, sad, happy, or neutral) 
ANCOVA yielded no main effect of 5-HTTLPR Genotype, nor main 
effects of Childhood trauma or Facial expression on approach-
avoidance scores, F(1,203) = .05, p = .828, ηp2 < .001, F(1,203) = 
2.74, p = .099, ηp2 = .013, and F(3,201) = .30, p =.827, ηp2 = .004, 
respectively. 
 As predicted, the ANCOVA did yield a significant three-way 
interaction of 5-HTTLPR Genotype x Childhood trauma x Facial 
expression on approach-avoidance scores, F(3,201) = 2.94, p=.034, 
ηp2 = .042. To rule out the possible role of current depressive and 
(social) anxiety symptoms, the Genotype x Childhood trauma x Facial 
expression ANCOVA was repeated in participants with a BDI-II Total 
score < 20 (N = 143), as well as in participants with an LSAS anxiety 
score < 19 (N = 104; based on the median LSAS score in our sample). 
Both analyses yielded similar results to the analysis in the full sample, 
F(3,135) = 4.56, p = .004, ηp2 = .09 for the BDI-II selection, and 
F(3,96) = 2.42, p = .070, ηp2 = .07 for the LSAS selection. Because 
the trauma and genotype groups differed at trend level on age 
of depression onset (see Table 1), and because age of onset is an 
important clinical predictor of depression severity and recurrence 
(Zisook et al., 2007), its possible role was ruled out by including it 
as a covariate in the initial Genotype x Childhood trauma x Facial 
expression ANCOVA. This analysis also revealed very similar results 
compared with the initial ANCOVA, F(3,200) = 2.97, p = .033, ηp2 = 
.043.
 The 5-HTTLPR Genotype x Childhood trauma interaction was 
significant for responses to sad facial expressions, F(1,203) = 6.73, p = 
.010, ηp2 = .032. Post-hoc power analyses using the G*power power 
calculator (http://www.gpower.hhu.de) showed that the power for the 
5-HTTLPR x Childhood trauma interaction, at the 5% level, was 85%. 
For the facial expressions happy, angry and neutral, no significant 
two-way interaction was found, F(1,203) = 2.90, p = .09, ηp2 = .014, 
F(1,203) < .01, p = .964, ηp2 < .001, and F(1,203) = 1.70, p = .685, ηp2 = 
.001, respectively. 
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 Further post-hoc analyses of responses to sad faces revealed 
that remitted depressed S/Lg-carriers with childhood trauma (M = 
-7, SD = 85) avoided sad faces relatively more compared to patients 
with the LaLa genotype with childhood trauma (M = 57, SD = 54), 
F(1,72) = 9.05, p = .004, ηp2 = .112 (see Figure 1). Furthermore, LaLa 
individuals without childhood trauma (M = -12, SD = 122) avoided 
sad faces relatively more than LaLa individuals with childhood trauma 
(M = 57, SD = 54), F(1,50) = 4.46, p = .040, partial ηp2 = .082. The 
two ANCOVA’s comparing the approach-avoidance scores for sad 
expressions of S/Lg-carriers without childhood trauma (M = 14, SD 
= 98) to LaLa individuals with trauma, and the scores of S/Lg-carriers 
without childhood trauma to S/Lg-carriers with childhood trauma did 
not reveal significant differences, for both p > .26.
Figure 1. Median approach-avoidance scores (ms), interquartile range, outliers and extreme 
cases for sad faces, for the combined Childhood trauma (yes vs. no) and Genotype groups 
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Comparison of genotype and childhood trauma groups on 
clinical variables 
Depression characteristics are associated with depression 
severity, persistence and level of adjustment after a recovery from 
a depressive episode (Spijker et al., 2004). Therefore, post-hoc 
analyses were used to study possible differences in the age of onset 
of the first depressive episode and number of depressive episodes, 
which might account for the results found on approach-avoidance 
tendencies towards sad faces. However, the 5-HTTLPR Genotype x 
Childhood trauma interaction was not significant, neither for age of 
onset of the first depressive episode nor for number of depressive 
episodes, F(1,203) = 1.54, p = .217, ηp2 = .008, and F(1,203) = 1.57, p = 
.212, ηp2 = .008, respectively. 
Discussion
Within a naturalistic sample of remitted depressed patients, we 
found preliminary evidence for differential automatic avoidance 
of sad facial expressions based on interindividual differences in 
5-HTTLPR genotype and the experience of childhood trauma.  
S/Lg-carrying remitted depressed patients with childhood trauma 
automatically avoided sad facial expressions relatively more than LaLa 
homozygotes with childhood trauma, even after controlling for age of 
depression onset, residual depressive symptoms, and social anxiety. 
Although tentative, this result fits with previous results suggesting 
that S/Lg-carriers show more avoidance behavior than LaLa-carriers 
(Papousek et al., 2013; Liu et al., 2018), and that they may be most 
susceptible to the effects of childhood trauma (Gibb et al., 2013). It 
also conforms with findings that S/Lg-carriers generally show less 
emotional and psychological resilience than LaLa-carriers (Stein, 
Campbell-Sills, & Gelernter, 2009). Variance in approach-avoidance 
tendencies indicates differential automatic response to emotional 
material (Phaf et al., 2014). Together, this preliminary result may 
indicate that automatic approach-avoidance tendencies are not 
only a symptom of depression, but may be a marker for depression 
vulnerability.
 Secondly, and contrary to our expectation that pronounced 
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differences in biased approach-avoidance tendencies would be found 
in the more vulnerable S/Lg-carriers, the present preliminary results 
showed that remitted depressed patients with the LaLa genotype 
who had not experienced trauma during childhood avoided sad faces 
relatively more than LaLa-homozygotes with childhood trauma. This 
is unexpected for several reasons. As stated above, LaLa-carriers are 
usually the least vulnerable group. Furthermore, the LaLa genotype 
is generally not associated with avoidance and depressotypic 
behavior, nor with susceptibility to environmental factors such as 
childhood trauma (van Ijzendoorn, Belsky, & Bakermans-Kranenburg, 
2012). Last, from a clinical perspective, one might expect avoidance 
in people with childhood trauma, and not in those who did not 
experience it. Although speculative until replicated, this result may 
indicate that the generally less vulnerable LaLa-homozygotes who 
experience adversity during childhood are perhaps best equipped to 
recover from trauma and even face-related cues. 
 In line with Seidel and colleagues (2010), we expected automatic 
avoidance of angry faces as well. We did not find this, however. The 
present results are tentative, but perhaps the signaling of sad rather 
than angry expressions is most relevant for depression. This would 
correspond with information processing models in depression: Sad 
faces are congruent to depressed patients’ mood state, activating 
depressotypic schemas, which lead to biased processing. This is 
corroborated by our finding that symptoms of social anxiety (LSAS) 
did not influence results. 
 Surprisingly, and also in contrast to our expectations and findings 
emphasizing the role of childhood trauma in depression (Hammen 
et al., 2010; Culverhouse et al., 2018), we did not find a main effect 
of childhood trauma, nor did S/Lg-carriers with childhood trauma 
show more automatic avoidance of sad expressions than S/Lg-
carriers without childhood trauma. Due to the tentative nature of this 
study, we cannot draw firm conclusions about this finding. Although 
tentatively, it might show, however, that childhood trauma does not 
exclusively contribute to depression. Rather, its effect on depressive 
behavior may depend on underlying biological variation, such as 
variance in the 5-HTTLPR polymorphism. 
 Taken together, the present findings correspond with previous 
studies showing an association between 5-HTTLPR and avoidance 
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(Papousek et al., 2013; Liu et al., 2018), and models of biased 
information processing in depression (Beck & Bredemeijer, 2016; 
de Raedt & Koster, 2010). In line with other intermediate phenotype 
findings, our conceptual replication partly supports earlier 
G x E findings, linking automatic biased processing of emotional 
information to genetic risk profiles and childhood trauma (Conway 
et al., 2014; Gibb et al., 2013; Goldstein & Klein, 2014; Hankin et al., 
2015; Jenness et al., 2016/2017; van Oostrom et al., 2012; Vrijsen, 
Speckens et al., 2014; Vrijsen, van Oostrom et al., 2014; Vrijsen 
et al., 2015). We extended these findings to a naturalistic sample 
of (previously) depressed individuals and specifically found that 
automatic avoidance tendencies of sad faces might be one of the 
intermediate phenotypes mediating the relationship between genes 
and depression vulnerability. However, the specific pattern of results 
was (partly) unexpected. 
 These results are preliminary and replications are needed before 
firm conclusions can be drawn, so possible clinical considerations 
are speculative. If substantiated in larger samples, the results might 
contribute to the development of more personalized healthcare, 
targeting patients’ specific risk factors such as genetic and cognitive 
profiles (Peeters, 2015; Uher, 2011). In line with Acceptance and 
Commitment Therapy (Hayes, Levin, Plumb-Vilardaga, Villatte, 
& Pistorello, 2013), the present study stresses the possibility of 
experiential avoidance of negative emotions and cognitions as a 
crucial factor in (the recurrence of) depression, and possible working 
mechanisms for intervention. The degree to which automatic 
avoidance remains present after treatment might be an independent 
predictor of recurrence of depression. In line with Cognitive Bias 
Modification (CBM) interventions, such as the approach-positivity 
training for depression developed by Becker and colleagues (2016), 
it would be interesting to study the feasibility of directly modifying 
automatic approach-avoidance tendencies in depression (Browning, 
Blackwell, & Holmes, 2013). The 5-HTTLPR gene allelic variations 
might alter sensitivity to CBM (Fox, Zougkou, Ridgewell, & Garner, 
2011), underscoring the relevance of identifying genetic profiles in 
depressed patients. Possible future clinical applications such as these 
are still hypothetical and, of course, more research is needed. 
 The present findings cannot be interpreted without discussing 
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several limitations of the study. The relatively modest sample size 
of the present study (N = 209) must be taken into account when 
evaluating the results. Post-hoc power analyses (Faul, Erdfelder, 
Buchner, & Lang, 2009), however, showed that power was sufficient 
for detecting the 5-HTTLPR x Childhood trauma interaction. 
Although we consider our naturalistic sample of remitted depressed 
patients as typical and representative, studying such a group has 
disadvantages. Biased processing, for example, might reflect a 
susceptibility factor as well as scars from previous depressive 
episodes (Lewinsohn, Steinmetz, Larson, & Franklin, 1981). Relatedly, 
this is neither a prospective nor an experimental study, so no causal 
interpretations can be drawn. Another limitation is the method 
of assessing childhood trauma with the self-report Life Events 
Questionnaire (Brugha & Cragg, 1990). Although others state that 
adults' recall of specific childhood events seems fairly accurate 
(Brewin, Andrews, Gotlib, 1993), relying on self-report could have 
confounded the present results to some extent (Conway et al., 2014). 
In line with Vrijsen and colleagues (2015), we used a rather stringent 
selection of childhood trauma events. This might have resulted in a 
lower incidence of childhood trauma than in related studies (Hovens 
et al., 2010). 
 However, despite these limitations, the tentative results of 
this explorative study suggest that automatic approach-avoidance 
tendencies might be a candidate intermediate phenotype for 
depression. The specific pattern of these tendencies may depend on 
genetic profile and the experience of childhood trauma. Although this 
might endorse the complex and multilateral etiology of depression, 
and the relevance of integrating depression risk factors at different 
levels (genetic, information processing, psychosocial), replications 
using larger samples are needed for substantiation of the findings 
and for clarifying the specific association between genetic variance, 
childhood experiences and approach-avoidance behavior.
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Chapter 5  
Negative memory bias predicts mental 
health problems in psychiatric patients: 
A four-year longitudinal study
This chapter is based on Fleurkens, P., Rinck, M., Tendolkar, I., 
Koekkoek, B., Burk, W.J., van Minnen, A. & Vrijsen, J. Negative 
memory bias predicts mental health problems in psychiatric 
patients: A four-year longitudinal study.
Submitted for publication. 
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Abstract
Negatively biased memory of self-referential information is 
consistently found in patients suffering from depression. Further, 
there is evidence for the predictive value of memory bias in 
depression. As memory bias is also found in broad mental health 
problems and co-morbidity is more the rule than the exception, the 
current study assessed the associations between childhood trauma, 
memory bias, and mental health problems in a naturalistic patient 
sample with (N=250). In this prospective 4-year follow-up study, we 
also examined the predictive value of memory bias for broad mental 
health problems. At baseline, more childhood traumas and stronger 
negative memory bias were both associated with mental health 
problems. There was evidence that memory bias mediated the link 
between childhood trauma and mental health problems at baseline, 
and one, two, and three years after baseline. We argue that memory 
bias might be a relevant prospective and transdiagnostic mechanism 
in mental health problems.
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Introduction
Mental health problems and symptoms are very common, with a 
lifetime prevalence rate of 46.4% (Kessler, Berglund et al., 2005). 
Both persistence and recurrence of mental health problems are 
common (Scholten et al., 2016). Mental health problems tend to be 
chronic in a substantial part of patients: in depression, for example, 
approximately 20% of depressive episodes becomes chronic (Spijker 
et al., 2002) and 38.1% of all substance use disorders are persistent/
recurrent (McCabe, West, Strobbe, & Boyd, 2018). Furthermore, 
mental health problems are associated with disabling functional and 
social impairments that tend to persist even after treatment (Joiner & 
Timmons, 2008; Smith, Reichenberg, Rabinowitz, Levine, & Velthorst, 
2018). Last, although psychotherapy such as Cognitive Behavioral 
Therapy (CBT) and pharmacotherapy have proven to be effective 
in the treatment of numerous mental health problems (Bandelow 
et al., 2015; Carpenter et al., 2018), not every patient profits from 
therapy (Hofmann, Asnaani, Vonk, Sawyer, & Fang, 2012). This calls 
for the identification of factors contributing to the development and 
maintenance of mental health problems. 
 Cognitive models have proven to be valid frameworks in our 
understanding of the development, maintenance and recurrence of 
mental health problems (Beck & Bredemeier, 2016; Ehring, 2014). 
The model introduced by Beck (1967) describes that experiencing 
trauma during childhood results in dysfunctional basic assumptions 
about the self, the world and expectations of the future. These 
dysfunctional cognitive schemas in turn influence how information 
is processed, leading to cognitive biases and subsequently to 
the development of mental health problems, including symptom 
distress and difficulties in psychosocial functioning. Indeed, 
empirical evidence indicates that childhood trauma is associated 
with negatively biased information processing measured during 
adulthood (Gibb, Schofield, & Coles, 2009; Suzuki, Poon, Kumari, & 
Cleare, 2015). Importantly, both childhood trauma (Chen et al., 2010; 
Hovens et al., 2010) and cognitive biases are evidently related to the 
etiology of diverse mental health problems (depression: Joormann 
& Arditte, 2014; personality disorders: Arntz, Weertman, & Salet, 
2011; PTSD: Woud, Verwoerd, & Krans, 2017; social anxiety: Wong & 
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Rapee, 2016; substance-related disorders: Field & Cox, 2008; ADHD 
symptoms: Vrijsen, Tendolkar et al., 2018b). Moreover, childhood 
trauma is not only related to mental health problems but also with 
interpersonal and occupational impairments (Ng et al., 2016; Rokita, 
Dauvermann, & Donohoe, 2018), and there is evidence that cognitive 
biases also contribute to impairments in interpersonal interactions 
(see LeMoult & Gotlib, 2018). In fact, psychosocial functioning can 
be improved with cognitive bias modification (Gold, Montana, Sylvia, 
Nierenberg, & Deckersback, 2016). Taken together, both theory 
and empirical evidence indicate that childhood trauma may result 
in negatively biased information processing, which in turn may be 
a transdiagnostic mechanism in a broad range of mental health 
problems, including symptom distress and difficulties in psychosocial 
functioning.
 The cognitive model of depression (Beck, 1967; Beck & 
Bredemeier, 2016) describes biased processing in several cognitive 
domains, with a focus on memory. Negative memory bias means that 
negative information is more accessible in memory and hence more 
frequently recalled (de Raedt & Koster, 2010; Gotlib & Joormann, 
2010). This is especially true for self-referential information (LeMoult 
& Gotlib, 2018). Memory bias is widely researched and established 
in depression (e.g. Fritzsche et al., 2010; Marchetti et al., 2018; for 
a meta-analytic review, see Gaddy & Ingram, 2014), but there is 
also emerging evidence for the role of negative memory bias in the 
maintenance other mental health problems and disorders such as 
borderline personality disorder (Winter, Elzinga, & Schmahl, 2014), 
substance-related disorders (Littel, Euser, Munafò, & Franken, 
2012), and eating disorders (Nikendei et al., 2008). The evidence 
for negative memory bias in anxiety disorders is mixed (for a meta-
analytic review, see Mitte, 2008). 
 Memory bias thus is proposed to have a causal link to an 
array of mental health problems (Beck & Bredemeier, 2016; 
Gotlib & Joormann, 2010). However, only few studies examined 
its predictive value over time, and the available studies focused 
solely on depression. One study found that depressed patients 
who remembered a higher proportion of self-descriptive positive 
words (i.e., had stronger positive memory bias) exhibited greater 
symptomatic improvement over the course of nine months (Johnson, 
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Joormann, & Gotlib, 2007). More recently, LeMoult, Kircanski, 
Prasad, and Gotlib (2017) found that more negative self-referential 
recall at baseline predicted an increased likelihood that remitted 
depressed patients would experience a recurrent major depressive 
episode within three years. This is in line with a study in individuals 
with depressive symptoms in primary care: Over a period of six 
weeks, Lewis and colleagues (2017) found positive recall to predict 
a reduction in depressive symptoms. A similar predictive value of 
memory bias for depressive symptoms has been found in youth and 
adolescent community samples (e.g. Black & Pössel, 2013; Connolly, 
Abramson, & Alloy, 2015; Goldstein, Hayden, & Klein, 2015; Hayden 
et al., 2013). Combined, this research emphasizes the predictive 
value of memory bias for mental health problems. Given the role of 
memory bias in mental health problems other than depression, we 
need to widen the focus of these longitudinal clinical studies and 
examine memory bias as possible transdiagnostic mechanism. 
 Most research on memory bias and childhood trauma in mental 
health problems has included community samples or well-defined 
categorical patient groups, while excluding comorbid mental health 
problems or not reporting on comorbidity (Black & Pössel, 2013; 
Connolly et al., 2015; Johnson et al., 2007; LeMoult et al., 2017). These 
studies are of great value for our understanding of biased information 
processing. However, mental health problems and symptoms tend 
to exceed singular disorders and comorbidity is more the rule than 
the exception in clinical practice (de Graaf, Bijl, ten Have, Beekman, 
& Vollebergh, 2004; Kessler, Ciu, Demler, Merikangas & Walters, 
2005). Importantly, comorbidity has been linked to severity, relapse 
of mental health problems and psychosocial dysfunction (Brown, 
Campbell, Lehman, Grisham, & Mancill, 2001; Moitra et al., 2014). 
In line with this, recent conceptualizations of comorbidity in mental 
health problems have emphasized the probable presence of shared 
underlying mechanisms in mental health problems (e.g. Barlow 
et al., 2017; Beck & Haigh, 2014). Memory bias might be such a 
transdiagnostic mechanism (Garland & Howard, 2015; Harvey, 
Watkins, Mansell, & Shafran, 2004). 
 Previously, we found that childhood trauma and negative 
memory bias are related to the level of comorbidity in mental health 
problems in a naturalistic patient sample, and also that negative 
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memory bias mediated the link between childhood trauma and level 
of comorbidity (Vrijsen et al., 2017). To extend this work, we studied if 
negative memory bias mediates the relationship between childhood 
trauma and level of mental health problems at baseline and over time 
(i.e. four years). To this end, a large naturalistic sample of patients 
with broad mental health problems and symptoms was selected 
(see also Vrijsen et al., 2017). At baseline, previously experienced 
childhood trauma and current memory bias were assessed, and the 
level of mental health problems was determined at baseline as well as 
over a period of four consecutive years. 
 Regarding childhood trauma and negative memory bias, being 
important factors for broad mental health problems (Chen et al., 
2010; Gotlib & Joormann, 2010), we expected both factors to be 
associated with the level of mental health problems at baseline. 
In line with this, we also expected childhood trauma to predict 
mental health problems over a period of four years. Corresponding 
with previous longitudinal studies on memory bias (Johnson et al., 
2007; LeMoult et al., 2017), we expected negative memory bias to 
predict the level of mental health problems. Finally, following Vrijsen 
and colleagues (2017) and the cognitive model by Beck (1967), we 
expected negative memory bias to mediate the relationship between 
childhood trauma and mental health problems at baseline. Given 
the absence of equivalent research finding, we did not have specific 
expectations about the mediation of the relationship between 
childhood trauma and mental health problems by negative memory 
bias over time (i.e. four years).
Methods
Participants
The present study is part of the MATCH cohort (see Koekkoek, 
Manders, Tendolkar, Hutschemaekers, & Tiemens, 2016), initiated 
by the "Research Group Social Psychiatry & Mental Health Nursing" 
at the HAN University of Applied Sciences in Nijmegen, the 
Netherlands. A total of 283 psychiatric patients participated in the 
study. They were recruited from three large Dutch mental health 
institutions that offer primary, secondary, and tertiary services (see 
Koekkoek et al., 2016). Patients were eligible if they met the criteria 
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of any main psychiatric disorder according to the DSM-IV (American 
Psychiatric Association; APA, 2000), but did not suffer from a 
main/primary psychotic, bipolar-I, or cognitive disorder. Further 
eligibility criteria were age between 18 and 65 years and sufficient 
comprehension of the Dutch language. 
 Upon study participation, with the Mini-International 
Neuropsychiatric Interview Plus (MINI Plus; see below: 
‘Sociodemographics and structured assessment of diagnoses’), 
patients were classified for the following DSM-IV psychiatric 
disorders: depressive disorder, (hypo)manic disorder, panic 
disorder, agoraphobia, specific phobia, social phobia, obsessive-
compulsive disorder, posttraumatic stress disorder, generalized 
anxiety disorder, substance abuse disorders, psychotic disorder 
(including schizophrenia), anorexia and bulimia nervosa, somatoform 
disorder, hypochondria, body dysmorphic disorder and AD(H)D. 
Personality disorders were also assessed upon study participation 
(with the SAPAS-SR and SIDP-IV, see below: Sociodemographics and 
structured assessment of diagnoses’). Eleven patients with a current 
psychotic disorder and 4 patients with a bipolar-I disorder were 
excluded because of the possible interference of these diagnoses 
with performance on the cognitive tasks and responding to the 
questionnaires. Memory bias data of 9 patients were missing due to 
patients not starting or completing the task. Subjects who did not 
recall any words were excluded from the analyses, because bias could 
not be measured (n = 9), resulting in a final sample of 250 patients 
for analyses. Of these patients, 61 did not fulfill current criteria 
for any of the investigated DSM-IV Axis-I and Axis-II (personality 
disorder) classification (24.5% of the remaining sample), which is not 
uncommon in mental health services (Druss et al., 2007; Lawrence, 
Rasinski, Yoon, & Curlin, 2015). This was allowed because we aimed 
for a naturalistic patient sample. 
 Patients were rewarded with a gift certificate for their 
participation. All patients provided informed consent. All procedures 
contributing to this work comply with the ethical standards of 
the relevant national and institutional committees on human 
experimentation and with the Helsinki Declaration of 1975, as 
revised in 2008. The study was approved by the local Medical Ethical 
Committee (“Commissie Mensgebonden Onderzoek regio Arnhem-
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Nijmegen”), registration number: 41139.091.12.
Measurements and materials
Sociodemographics and structured assessment of diagnoses
Patient’s gender, age, and highest level of education finished 
with a diploma were assessed by means of an interview. Level of 
education was classified into seven categories, from low to high: 
lower education, lower vocational education, secondary general 
education, secondary vocational education, high school, higher 
vocational education, and university education. Patients were 
screened for current Axis-I diagnoses by trained assessors with the 
Mini-International Neuropsychiatric Interview Plus, a validated and 
reliable structured clinical interview (MINI Plus; Sheehan et al., 1998). 
Depending on the number of disorders, the interview usually takes 15 
to 45 minutes. For the current study, specific disorders were grouped 
within one of the following classification clusters: mood disorders, 
anxiety disorders, substance abuse disorders, manic disorders, 
psychotic disorders, eating disorders, somatoform disorders, 
personality disorders, and ADHD. For example, a patient with 
depression was classified as having a mood disorder, and someone 
with social phobia was classified as having an anxiety disorder. Those 
without any of the currently investigated DSM-IV Axis-I and Axis-II 
classifications were not clustered within any of the classifications. 
 Patients scoring above the cut-off on the Standardized 
Assessment of Personality-Abbreviated Scale Self-Report (SAPAS-
SR; Germans, van Heck, & Hodiamont, 2012), were subsequently 
assessed with the Structured Interview for DSM-IV Personality 
Disorders (SIDP-IV; Pfohl, Blum, & Zimmerman, 1995). The 
following personality disorders were assessed: paranoid, schizoid, 
schizotypical, antisocial, borderline, histrionic, narcissistic, avoiding, 
dependent, and obsessive-compulsive  personality disorders.
Memory bias
Memory bias was measured with the computerized Self Referent 
Encoding Task (SRET; Derry & Kuiper, 1981). The SRET is a reliable 
and stable tool in memory bias assessment (Derry & Kuiper, 1981; 
Dobson & Shaw, 1987). Memory bias is especially strong for self-
relevant information such as self-descriptive adjectives (Matt, 
Negative memory bias predicts mental health problems in psychiatric patients: A four-year longitudinal study 81
Vazquez, & Campbell, 1992; Symons & Johnson, 1997). During 
the encoding phase, 24 adjectives (twelve positively and twelve 
negatively valenced words) were sequentially presented in a fixed 
random order on a computer screen. No more than two words of 
the same valence could be presented sequentially. The participant 
was instructed to press the ‘j’ key (‘ja’ being Dutch for ‘yes’) on the 
keyboard if the word described him/her, and the ‘n’ key if the word 
was not self-descriptive. After a brief distraction, the patient was 
asked to type in as many words as (s)he could remember from the 
encoding phase within 3 minutes. Spelling errors and words with a 
similar semantic meaning were permitted. The first two and the last 
two words were not included in the test results to reduce primacy 
and recency effects on the negative memory bias index. A negative 
memory bias index was calculated by dividing the number of negative 
words endorsed as self-descriptive and correctly recalled by the total 
number of words endorsed and recalled (Gotlib et al., 2004). Score 
range was 0 to 1, with higher scores representing more negative 
memory bias.
Childhood trauma 
In line with Hovens et al. (2010) and Wiersma et al. (2009), childhood 
trauma was assessed retrospectively by a semi-structured interview, 
previously used in the "Netherlands Mental Health Survey and 
Incidence Study" (NEMESIS; de Graaf et al., 2004; van Nierop et al., 
2014). The questionnaire was administered by a trained assessor 
and took approximately 10 minutes. With the NEMESIS-childhood 
trauma questionnaire, both stressful and traumatic events endured 
by the subjects before the age of sixteen can be identified. In the 
present study, we were interested in the occurrence of childhood 
trauma specifically. The questionnaire allows for the identification 
of four types of traumatic childhood events: emotional neglect 
and psychological abuse within the family, and physical abuse and 
sexual abuse within or outside the family. The frequency of each 
type of childhood trauma was scored on a Likert scale, ranging from 
‘1’ (sometimes) to ‘4’ (very often) for emotional neglect and from 
‘1’ (once) to ‘5’ (very often) for psychological abuse, physical abuse 
and sexual abuse. In line with previous work on childhood trauma 
(Hovens et al., 2010), these trauma frequency scores were grouped 
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as follows: 0 represented ‘no occurence’, 1 represented ‘occurred 
once/sometimes’ (corresponding to score 1 on the childhood trauma 
frequency variable for emotional neglect, and to scores 1 and 2 
for psychological abuse, physical abuse, and sexual abuse) and 2 
represented ‘occurred regularly/often/very often’ (corresponding 
to scores 2, 3 and 4 on the childhood trauma frequency variable 
for emotional neglect, and to scores 3, 4, and 5 for psychological 
abuse, physical abuse and sexual abuse). Next, and also in line with 
Hovens and colleagues (2010), the “childhood trauma index” was 
calculated by taking the sum of the frequency scores of the four types 
of traumatic events (score range: 0-8). This index thus represented 
a combination of frequency and diversity of childhood traumatic 
events. In line with this, the ‘’childhood trauma index” is considered 
a measure of severity of childhood trauma, and it is highly correlated 
with severity of mental health problems and duration of depressive 
symptoms (Hovens et al., 2010; Wiersma et al., 2009). This indicates 
that the “childhood trauma index” is a valid measure for examining 
the association between severity of childhood trauma and mental 
health problems.
Level of mental health problems and difficulties in psychosocial 
functioning
The Outcome Questionnaire-45 (OQ-45; Lambert et al., 2004; 
Timman, de Jong, & de Neve-Enthoven, 2017) is used to measure 
(changes in) the level of mental health problems and symptoms, 
as well as difficulties in interpersonal relationships and social 
role performance. The OQ-45 has been designed as a concise 
outcome and screening instrument, sensitive to change over time. It 
consists of three subscales: 1) symptom distress (mainly measuring 
symptoms of anxiety and depression, but also psychosomatic 
complaints and problems regarding substance abuse), 2) 
interpersonal relationships (friendships and family), and 3) social 
role performance (work adjustment, education and leisure pursuits). 
Research has shown high reliability and good validity of the OQ-45 
(Lambert et al., 1996; see de Jong et al. 2007 for the Dutch version). 
Scores range from 0 to 180, with higher scores representing more 
general mental health problems or symptoms, and difficulties in 
psychosocial functioning (corresponding to the total score); more 
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specifically symptomatic distress, interpersonal problems and 
difficulties in performing social roles (corresponding to the scores on 
the three subscales).
Procedure
The present study has a prospective setup. The MINI Plus and 
NEMISIS questionnaires were only administrated at baseline, as 
was the SRET. Sociodemographics and the OQ-45 were assessed 
at baseline (T0) and during four consecutive years (T1, T2, T3, and 
T4). On average, patients were assessed at T1 between 10 and 14 
months after T0. The interval between T1 and T2, T2 and T3, and T3 
and T4, was approximately 10 months. Baseline assessments (e.g. 
the MINI Plus) were face-to-face and took place at one of the three 
participating mental health institutes, by a research assistant. At 
baseline, after the face-to-face assessments, patients also filled in 
online questionnaires (at their home or another place). Follow-up 
assessments were conducted by a research assistant by means of 
a telephone interview, and patients filled in online questionnaires. 
Patients without connection to the internet conducted the 
questionnaires on paper or by telephone. For further details on study 
setup and procedures, see also Koekkoek and colleagues (2016). 
Designs and statistical analyses 
To examine whether associations between childhood trauma and 
mental health problems were mediated by negative memory bias, 
a series of mediation models were performed with the lavaan 
package (Rosseel, 2012) in the R statistical program (R Development 
Core Team, 2020). Age, gender, and education level are usually 
associated with the experience of childhood events, mental health 
problems, and memory performance (Bjelland et al., 2008; Kendler, 
Kuhn, & Prescott, 2004; Salthouse, 2010). Therefore, in all models, 
patient gender, age, educational level (high, medium, and low), 
childhood trauma, and negative memory bias were included as 
predictors of mental health problems; and patient gender, age, 
educational level, and childhood trauma were included as predictors 
of negative memory bias. Separate analyses were performed with 
the total number of mental health problems (OQ-45) at T1, T2, T3, 
and T4. Identically specified models were also used to examine 
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whether negative memory bias mediated associations between 
childhood trauma and the three OQ-45 subscales (symptomatic 
distress, interpersonal relationships, and social role performance). 
Unstandardized path coefficients, bootstrapped standard errors 
(based on 1000 draws) and 95% bias-corrected confidence intervals 
are reported for all direct and indirect effects (MacKinnon, Lockwood, 
& Williams, 2004). Note that if zero is not included in the confidence 
interval, the (in)direct effect is statistically significant at the .05 level.
Results
Sample descriptives and complaints over time
Of the current participants (N = 250), 177 were female (70.8%). On 
average, participants were 38.00 years old (SD = 11.40). Highest 
educational level finished with a diploma was distributed as follows: 
lower education (3.2%), lower vocational education (6.0%), secondary 
general education (12.9%), secondary vocational education (26.9%), 
high school (17.3%), higher vocational education (21.7%), and 
university (12.0%). Group means and/or percentages of the key 
variables (childhood trauma severity, memory bias, OQ-45 scores, 
and current Axis I and/or Axis II diagnoses) are presented in Table 1. 
Analyses showed that the mean OQ-45 scores did not significantly 
Table 1. Means (SD), range or absolute numbers (percentages) for childhood trauma (index), 
memory bias, OQ-45 total, and subscale scores, and current Axis I and/or Axis II diagnoses.
Variable Mean (SD) Range N (% of total)
Childhood trauma, yes - yes, no 197 (78,8%)
Childhood trauma index 3.1 0 - 8 -
Negative memory bias 0.32 (0.3) 0 - 1 -
OQ-45 total 76.2 (24.9) 1 - 140 -
Symptom distress 46.4 (16.4) 0 - 87 -
  Interpersonal relationships 17.3 (6.7) 1 - 34 -
  Social role performance 12.6 (5.0) 0 - 24 -
Axis I classifications 1.8 0 - 10 -
  One - - 63 (25.3%)
  Two or more - - 125 (50.2%)
Axis II classification, yes - yes, no 78 (31,2%)
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decrease over the four consecutive years, from T0 (M = 74.82, SD 
= 25.13) to T4 (M = 67.55, SD = 29.51), with F(1,192) = .352, p = .553. 
Over the consecutive years, the number of participants decreased 
from N = 250 at baseline (T0), to N = 223 (T1), N = 216 (T2), N = 202 
(T3), and N = 196 (T4). 
Associations between childhood trauma, negative memory bias, 
and mental health problems
In Table 2, the bivariate correlations (Pearson) between childhood 
trauma severity, negative memory bias, and level of mental 
health problems at T0 (baseline), T1, T2, T3, and T4 are presented. 
Childhood trauma severity was moderately associated with negative 
memory bias: the higher the childhood trauma severity score, the 
more pronounced the negative memory bias was. Higher childhood 
trauma severity scores were also moderately associated with more 
mental health problems at all five time points. The same was true for 
negative memory bias: More memory bias was associated with higher 
levels of mental health problems at all five time points. The different 
measurements of mental health problems were all significantly 
correlated with each other, with all r > .565, and all p <  .001.
Table 2. Bivariate correlations between childhood trauma, negative memory bias, and mental 
health problems (OQ-45).
*Significant at the 0.05 level
**Significant at the 0.01 level
Mental health problems (OQ-45) Memory bias
T0 T1 T2 T3 T4
Variable
Childhood trauma 24** .19** .18** .24** .19** .13*
Memory bias .41** .34** .31** .390** .38** -
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Memory bias as mediator of the association between childhood 
trauma and concurrent mental health problems
A mediation model was used to investigate whether negative 
memory bias mediated the association between severity of childhood 
trauma and the level of mental health problems at baseline (T0). The 
unstandardized regression coefficients, standard errors, and 95% 
bias-corrected confidence intervals of the direct and indirect effects 
from this model are presented in Figure 1a (baseline mediation 
model) and Table 3.
 At baseline (T0), childhood trauma severity was positively 
associated with negative memory bias (see Figure 1a). Both severity 
of childhood trauma and negative memory bias were positively 
associated with level of mental health problems (OQ-45; see Table 
3). The indirect effect of memory bias was statistically significant, 
indicating that negative memory bias mediated the association 
between childhood trauma severity and level of mental health 
problems at baseline. As can be seen in Table 3, the same pattern 
of results was found for the three subscales: symptomatic distress, 
difficulties in interpersonal relationships and problems in social role 
performance. 
Memory bias as mediator of the association between childhood 
trauma and prospective mental health problems
A series of mediation models investigated whether negative memory 
bias, measured at baseline, mediated the association between 
childhood trauma severity and level of mental health problems at T1, 
T2, T3, and T4. The unstandardized regression coefficients, standard 
errors, and 95% bias-corrected confidence intervals of the direct 
and indirect effects from these models are presented in Figure 1b-e 
(mediation models) and Table 3. 
 Negative memory bias was not significantly associated with 
childhood trauma at T1, T2, and T4 (all p’s were marginally significant 
at the .1 level). At T3, childhood trauma was associated with negative 
memory bias (see Figure 1b-e). Furthermore, negative memory bias 
was positively associated with level of mental health problems at all 
four time points (i.e., T1-T4; see Table 3). Childhood trauma severity 
was positively associated with level of mental health problems 
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Figure 1a-e. Unstandardized regression coefficients (and standard errors) describing negative 
memory bias as a mediator of the association between childhood trauma severity and levels of 
mental health problems (OQ-45) at T0 (corresponding with 1a), T1 (1b), T2 (1c), T3 (1d), and T4 
(1e). Path a represents the prediction of the mediator by the predictor, path b represents the 
prediction of the outcome by the mediator, path c represents the basic relationship between 
the predictor and the outcome, and path c' represents the relationship between the predictor 
and the outcome after inclusion of the mediator in the model. 
* p < .05.
Negative memory bias
a = .018(.009) b = .615*(.131)
Childhood trauma Mental health problems
c = 0.41*(.019) / c' = 0.30 (.017)
Figure 1c.
Negative memory bias
a = .021*(.009) b = .741*(.138)
Childhood trauma Mental health problems
c = 0.59*(.018) / c' = 0.44* (.017)
Figure 1d.
Negative memory bias
a = .015(.009) b = .788*(.147)
Childhood trauma Mental health problems
c = 0.55*(.020) / c' = 0.43* (.018)
Figure 1e.
Negative memory bias
a = .020*(.008) b = .726*(.115)
Childhood trauma Mental health problems
c = 0.60*(.015) / c' = 0.45* (.014)
Figure 1a.
Negative memory bias
a = .018(.009) b = .606*(.108)
Childhood trauma Mental health problems
c = 0.41*(.016) / c' = 0.31 (.016)
Figure 1b.
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at T3 and T4, but not at T1 and T2. The indirect effect of negative 
memory bias emerged as statistically significant at T1, T2, and T3, 
but not at T4. A similar pattern of results was found for the three 
OQ-45 subscales: symptomatic distress, difficulties in interpersonal 
relationships, and problems in social role dysfunction. The results 
indicate that (baseline) negative memory bias mediated the link 
between childhood trauma severity and level of mental health 
problems after one, two, and three years, but not after four years. 
T0 T1 T2 T3 T4
b se CIs b se CIs b se CIs b se CIs b se CIs
Total score
Childhood 
trauma .045 .014 [.018, .073] .031 .016 [.000, .064] .030 .017 [-.007, .064] .044 .017 [.005, .074] .043 .018 [.007, .076]
Memory
bias .726 .115 [.506, .969] .606 .108 [.385, .807] .615 .131 [.367, .874] .741 .138 [.497, 1.040] .788 .147 [.509, 1.083]
Indirect 
effect .014 .006 [.003, .027] .011 .006 [.001, .023] .011 .006 [.002, .024] .015 .007 [004., .032] .012 .008[-.003, .028]
Symptomatic distress
Childhood 
trauma .053 .018 [.017, .090] .033 .019 [-.007, .070] .041 .021 [.000, .083] .050 .020 [.010, .087] .048 .021 [.006, .089]
Memory
bias .879 .131 [.630, 1.140] .681 .136 [.424, .972] .758 .158 [.444, 1.068] .855 .169 [.532, 1.195] .880 .167 [.534, 1.191]
Indirect
effect .017 .008 [.004, .034] .012 .006 [.002, .025] .013 .007 [.002, .030] .017 .009 [.003, .036] .013 .008[-.003, .030]
Interpersonal relations
Childhood 
trauma .033 .016 [.004, .066] .027 .017 [-.007, .063].020 .019 [-.016, .057] .046 .017 [.009, .077] .031 .021 [-.015, .071]
Memory
bias .603 .128 [.364, .860] .511 .133 [.409, .918] .515 .137 [.252, .786] .714 .136 [.443, .982] .737 .138 [.454, 1.102]
Indirect
effect .012 .006 [.002, .025] .012 .006 [.001, .027] .009 .005 [.001, .020] .014 .007 [.002, .029] .011 .007 [-.001, .026]
Social role performance
Childhood 
trauma .038 .016 [.006, .066] .028 .016 [-.003, .060].014 .017 [-.024, .046] .035 .014 [.008, .065] .029 .018 [.007, .064]
Memory
bias .453 .114 [.225, .677] .513 .105 [.295, .707] .338 .139 [.081, .640] .391 .126 [.157, .659] .576 .140 [.294, .839]
Indirect
effect .009.004 [.002, .019] .009 .005 [.001, .021] .006.004 [.001, .016] .008.004 [.001, .019] .009.006 [.000, .024]
Table 3. Direct and indirect effects of childhood trauma and negative memory bias as predictors 
of mental health problems (OQ-45).
Note. Gender, age and education level are included as model predictors, but are omitted from the table.
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Discussion
The present study substantiates evidence regarding negative 
memory bias as transdiagnostic factor: Memory bias predicts mental 
health problems over four years in psychiatric patients.  The strength 
of negative memory bias not only predicts general mental health 
problems, but also specifically symptomatic distress, difficulties in 
interpersonal relations, and problems in social role performance. We 
further found evidence for childhood trauma predicting the level of 
mental health problems via negative memory bias (mediation) over 
time. This is in line with recent findings (Vrijsen et al., 2017; Vrijsen, 
Tendolkar et al., 2018) and the cognitive model by Beck (1967).  In 
short, the present results underscore the predictive clinical value of 
negative memory bias found in previous studies (Johnson et al., 2007; 
LeMoult et al., 2017), and they extend earlier studies by indicating 
that negative memory bias may be a potential mechanism in the 
development and/or maintenance of mental health problems and 
difficulties in psychosocial functioning across disorders.  
 Our findings conform to transdiagnostic models of biased 
information processing, focusing on common principles and 
pathways in mental health problems (Garland & Howard, 2015; 
Harvey et al., 2004), for example reflected in the Research Domain 
Criteria (RDoC) initiative (RDoC; Insel et al., 2010), and the Generic 
Cognitive Model (Beck & Haigh). One might speculate that negative 
memory bias may contribute to the maintenance and course of 
mental health problems by patients' focusing on and recalling 
negative aspects of past experiences. This biased processing might 
in turn 1) reactivate dysfunctional schemas which were formed by 
childhood experiences and trauma, or 2) perhaps lead to a change 
in existing schemas (Lemme, 2006). As outlined in the introduction, 
according to the model introduced by Beck, adversity might lead 
to dysfunctional cognitive schemas. These schemas might, in turn, 
influence how information is processed, hereby decreasing cognitive 
flexibility,  subsequently leading to a heightened vulnerability for 
mental health problems and difficulties in psychosocial functioning 
(see Beck & Bredemeier, 2016; LeMoult & Gotlib, 2018). 
 Although the overall pattern of findings confirm our expectations, 
there were some unexpected findings. First, we did not find a stable 
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prospective relationship between childhood trauma and level of 
mental health problems. Childhood trauma was associated with level 
of mental health problem at baseline, and three and four years after 
the baseline assessment. These results are only partly in line with 
previous work that provided robust evidence for the contribution of 
(childhood) trauma to mental health problems (Chen et al., 2010; 
Hovens et al., 2010). Combined with our (partial) mediation findings 
(i.e. the c’ paths are not completely explained by negative memory 
bias), the present results indicate that childhood trauma does not 
exclusively or unequivocally contribute to mental health problems.  
The interplay between multiple biological, cognitive, psychological 
and environmental factors determine the development of mental 
health problems, including symptom distress and difficulties in 
psychosocial functioning (Gibb, Beevers, & McGeary, 2013; Kendler 
& Prescott, 2008). Second, the present results indicate that negative 
memory bias mediates the relationship between childhood trauma 
severity and level of mental health problem over time. Mediation was, 
however, found at baseline and all consecutive time points (T1-T3) 
except after four years (T4). The b-values for T4 were comparable 
to those of the other time points (see Table 3). Thus, although not 
significant at T4, the predictive value of negative memory on mental 
health problem seems to be stable over time.
 Research into transdiagnostic mechanisms and common 
pathways can contribute to the development of more personalized 
health care, targeting patients' specific risk factors such as 
information processing and cognitive profiles (Peeters, 2015). The 
degree to which negative memory bias remains present during or 
after treatment might be an independent predictor of continuation 
or recurrence of mental health problem and perhaps also the level 
of comorbidity (cf. Vrijsen et al., 2017). In line with Positive Memory 
Enhancement Training (Arditte, de Raedt, Timpano, & Joormann, 
2018) and Cognitive Bias Modification (CBM; Browning, Blackwell, 
& Holmes, 2013) interventions, it would be interesting to study the 
feasibility and effectiveness of directly modifying memory bias to 
alleviate broad mental health problems, and interpersonal or social 
role performance problems. The evidence for the effectiveness 
of memory bias CBM is been mixed, with a focus on (subclinical) 
depression (e.g. Hertel, Maydon, Cottle, & Vrijsen, 2017; Vrijsen, 
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Dainer-Best et al., 2018). Therefore, much more research is needed in 
this field, including the inclusion of large naturalistic clinical samples.
 The present study does not come without limitations. It is 
important to note that due to the non-experimental setup of the 
study, we did not study causation but merely associations over time. 
Therefore, we cannot draw firm inferences about causality. Mediation 
and prediction are necessary, but not sufficient, preconditions of 
causality (see Kazdin, 2007). In this light, memory bias has predictive 
value and might be an important mechanism in the maintenance of 
mental health problems, but experimental (manipulation) studies are 
needed to examine the causal link between negative memory bias 
and mental health problems. Although we consider our naturalistic 
sample as representative for clinical practice, studying such a group 
has disadvantages. Negatively biased processing, for example, 
might reflect different things in different patients: It can be both 
a susceptibility factor as well as a scar from previous episodes of 
depression or another episode of a mental health problem, e.g., anxiety 
disorders or addiction (Lewinsohn, Steinmetz, Larson, & Franklin, 
1981). Although adults' recall of specific childhood events seems fairly 
accurate (Brewin, Andrews, & Gotlib, 1993), relying on self-report 
could have confounded the present results to some extent (Conway, 
Slavish, & Hammen, 2014). A final limitation was that we were not able 
to examine whether type of disorder moderated the effects. 
 However, despite these limitations, the present results contribute 
to the current body of literature by suggesting negative memory bias 
as a potential transdiagnostic mechanism and predictor of mental 
health problems and difficulties in psychosocial functioning in a 
naturalistic patient sample. 
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Studies in the current dissertation 
The studies presented in the current dissertation cover three well 
known risk factors for mental health problems: genetic vulnerability 
(the 5-HTTLPR polymorphism), childhood trauma, and cognitive 
biases. We took both a disorder-specific approach (depression, 
posttraumatic stress disorder (PTSD): DSM-5; APA, 2013) and a more 
transdiagnostic approach to assess these risk factors for mental 
health problems. More specifically, attentional bias (chapter 2) and 
automatic approach-avoidance tendencies (chapter 3) were studied 
in PTSD, automatic approach-avoidance tendencies were studied in 
depression (chapter 4), and memory bias was investigated in a broad 
transdiagnostic sample (chapter 5). 
Summary of the research findings
From the combined results of the studies presented in chapter 2 and 
3, we learned that in PTSD, trauma-relatedness seems especially 
important for the process of attentional bias, whereas level of threat 
seems relevant for automatic avoidance. Level of arousal might 
be involved in the development and expression of attentional bias 
and automatic avoidance. Chapter 4 informed us that automatic 
avoidance in depression is associated with childhood trauma and the 
serotonin transporter gene (SLC6A4), especially a polymorphism in 
the promoter region of the serotonin transporter gene (5-HTTLPR). In 
chapter 5, we found that negative memory bias as a transdiagnostic 
factor predicted mental health problems over a time period of four 
years. Furthermore, negative memory bias mediated the association 
between childhood trauma and mental health problems. Together, 
our results indicate that attentional bias, negative memory bias and 
automatic avoidance behaviour are probably relevant factors in the 
development and/or maintenance of both specific and broad mental 
health problems. Our findings also show that these cognitive biases 
operate against the background of genetic vulnerability and childhood 
trauma. This knowledge improves our understanding of mental health 
problems.
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Cognitive biases in specific mental disorders
Content specificity versus generalization of attentional bias in 
PTSD
Content specificity describes the conditions under which biased 
processing in attention, interpretation, and memory is observed 
(Yiend, 2010). According to Yiend (2010), the question of specificity 
of attentional bias is important because the more specific the 
bias, the more likely it reflects causal maintaining mechanisms for 
mental disorders. We studied attentional bias with the Emotional 
Stroop Task (EST; Williams, Mathews, & MacLeod, 1996). Our main 
finding that attentional bias occurs in reaction to trauma-related 
information conforms to the meta-analytic findings. Attentional 
bias has especially been found regarding disorder-congruent and 
threatening trauma material relative to disorder-incongruent threat 
stimuli in PTSD (Pergamin-Hight, Naim, Bakermans-Kranenburg, van 
Ijzendoorn, & Bar-Haim, 2015). This conclusion fits with influential 
cognitive and emotional processing theories proposing that patients 
with PTSD are faster to detect and process trauma-related cues 
because this material is more easily activated in fear structures 
in memory, developed after trauma (e.g. Ehlers & Clark, 2000; 
Foa, Huppert, & Cahill, 2006). Of further incremental value is our 
finding that content specificity of attentional bias is associated with 
the level of arousal: patients with higher levels of arousal showed 
biased attention for non-threatening, but trauma-related words as 
well. Arousal might thus be important to understand the process of 
attentional bias in PTSD.
 After Pergamin-Hight and colleagues (2015) published their 
meta-analysis, both conforming (Zinchenko et al., 2017) and 
contradicting results (Swick & Ashley, 2017; Wittekind, Muhtz, 
Moritz, & Jelinek, 2017) have been published. Some patients with 
PTSD, for example, show biased attention to depressive words 
(Wittekind et al., 2017) and positive information (Paunovic, Lundth, 
& Öst, 2002). In other studies, attentional bias was not found at 
all (Swick & Ashley, 2017). Regarding the role of arousal, results 
conforming to (Ashley, Honzel, Jansen, Justus, & Swick, 2013; Yiend, 
2010) and divergent from our findings (Wittekind et al., 2017) have 
been presented. 
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 Overlooking the full body of literature, at this point it seems fair 
to conclude that the issue of content specificity of attentional bias is 
still unresolved. Perhaps attentional bias should best be investigated 
from an individual perspective, with some patients showing biased 
attention in reaction to disorder-congruent and trauma-related 
material, whereas others attend more easily to negative words 
or show no bias at all. Individuals’ biased attention can therefore 
perhaps be best understood from an idiosyncratic and personalized 
perspective, incorporating other psychological processes such as 
arousal.
Content specificity of approach-avoidance tendencies in PTSD
From a clinical perspective, it is not only relevant to study attentional 
bias, but also how people automatically react to specific information. 
These automatic behaviours could then be a target for psychological 
interventions. Cognitive models (e.g. Ehlers & Clark, 2000; Foa et 
al., 2006) predict that PTSD patients (automatically) avoid trauma-
related materials to protect themselves from (repeated) anxiety and 
threat. Our study is one of the few investigating automatic approach-
avoidance tendencies in PTSD. We found that especially level of 
threat is important to this biased avoidance. More specifically, 
compared to matched control participants, individuals with PTSD 
automatically avoided both high-threat trauma-related pictures and 
other high-treat (accident) pictures. The latter biased avoidance 
occurred only in the most burdened patients. As with attentional 
bias, our study adds to previous research that arousal is probably 
important to understand this process: the degree of automatic 
avoidance of high-threat trauma-related pictures was associated with 
level of self-reported arousal. 
 How do these results relate to the larger body of research 
on automatic approach-avoidance in PTSD? From a recent 
systematic review of automatic approach-avoidance tendencies in 
psychopathology (Loijen, Vrijsen, Egger, Becker, & Rinck, 2019) we 
know that, except for social anxiety disorder, patients with anxiety-
related disorders (including PTSD), generally show an automatic 
avoidance bias in response to feared disorder-congruent stimuli. 
Importantly, our results conform to this pattern and extend it by 
showing that biased avoidance in PTSD may also occur in response to 
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information that is trauma-unrelated, but highly threatening. 
Contrasting the aforementioned results, however, Wittekind and 
colleagues (2015) did not find differential automatic avoidance of 
trauma-related pictures in PTSD. Interestingly, and corroborating our 
results, they did find that stronger automatic avoidance of trauma-
related pictures was associated with self-reported arousal in the 
PTSD group. Different from, Clausen and colleagues (2016) found 
that veterans with more severe PTSD symptoms were slower to 
approach and quicker to avoid happy faces. Of special interest and of 
incremental value to the research field is our finding that automatic 
avoidance was unrelated to self-reported (explicit) avoidance. 
This is in line with findings by Wittekind and colleagues (2015) and 
unpublished results by Davies (2017). The combined findings point 
out that both types of avoidance behaviour might stem from different 
underlying and (partly) independent processes. Patients with PTSD 
may, for example, consciously decide to approach a feared stimulus 
but still show subtle and automatic avoidance when encountering the 
stimulus (and being unaware of this). 
 In sum, it can be stated that automatic approach-avoidance 
tendencies are probably relevant for PTSD. Analogue to attentional 
bias in PTSD, this automatic behaviour should be studied and 
assessed in conjunction with other psychological processes (e.g. 
arousal, overt avoidance). Firm conclusions regarding content 
specificity of automatic avoidance, however, cannot be drawn from 
the current studies because evidence is scarce and mixed. It is 
possible that automatic approach-avoidance tendencies can best be 
understood from an individual perspective. 
Approach-avoidance tendencies in depression
Depression is characterized by biased processing of emotional 
information (Gotlib & Joorman, 2010). In line with this, genetic risk 
alleles and childhood trauma have been linked to biased processing 
in depression (Hornung & Heim, 2014). An integrative approach in 
the study of risk factors for depression is therefore required (Gibb, 
Beevers, & McGeary, 2013). This is exactly what we did, studying 
the interplay between approach-avoidance tendencies, childhood 
trauma and the serotonin transporter gene (SLC6A4), especially a 
polymorphism in the promoter region of the serotonin transporter 
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gene (5-HTTLPR). The latter polymorphism has been linked to 
anxiety and depression (Kenna et al., 2012). 
 We found that previously depressed patients who carry the  
S/Lg SNP and who experienced childhood trauma (theoretically the 
most vulnerable group) automatically avoided sad facial expressions 
relatively more than LaLa homozygotes with childhood trauma 
(theoretically the in between group regarding vulnerability). Of 
special interest is that we did not find differential avoidance and/
or approach of positive facial expressions. These results fit with 
previous findings about avoidance by and decreased resilience of 
S/Lg-carriers (Gibb et al., 2013; Liu et al., 2018; Stein, Campbell-
Sills, & Gelernter, 2009). Our results also correspond with the view 
that depression is characterized by avoidance of sad stimuli (Trew, 
2011). This is, however, at odds with recent meta-analytic findings 
by Loijen and colleagues (2019), indicating that depression may be 
characterized by diminished approach tendencies of positive stimuli, 
combined with a diminished avoidance of negative stimuli (the so 
called ‘lack of healthy bias’). 
 Our result that previously depressed LaLa-carriers who 
experienced childhood trauma (theoretically the between group 
regarding vulnerability) avoided sad faces less than the LaLa-
carriers without childhood trauma (theoretically the least vulnerable 
subgroup), was surprising as one might expect that the vulnerable 
group would avoid more than the least vulnerable group. Perhaps the 
LaLa–carriers who experienced childhood trauma developed more 
resilience after the trauma. Or, to speak with Friedrich Nietzsche 
(1888): “What doesn’t kill me, makes me stronger.” This fits with 
notions on posttraumatic growth (Fox & Beevers, 2016; Zoellner & 
Maercker, 2006). In line with preliminary findings that Lg-carriers 
who experienced moderate to high hurricane exposure (theoretically 
a vulnerable group) show higher scores of posttraumatic growth 
than those who reported low hurricane exposure (Dunn et al., 2014), 
to date we can only speculate that some trauma survivors might 
actually grow stronger due to their genetic make-up. 
 In conclusion, although null findings have also been reported 
(e.g., Derntl et al., 2011; Struijs et al., 2017), our results – combined 
with other AAT findings (e.g. Seidel et al., 2010) – point out that 
biased avoidance of negative stimuli might be an important 
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process to understand depression. The specific expression of 
automatic approach-avoidance tendencies might partly depend on 
interindividual variability in genetic make-up and on the experience 
of adversity during childhood. To date, due to the mixed findings, it is 
unclear which specific contents elicit automatic approach-avoidance 
tendencies in depression. 
Negative memory bias as a prospective transdiagnostic process  
in mental health problems
Most research on cognitive biases in mental health problems has 
included well-defined categorical patient groups (e.g. depression), 
while excluding comorbid mental health problems or not reporting 
on comorbidity. Studies as such are, of course, of great value for 
our understanding of biased information processing in mental 
health problems. However, mental health problems tend to exceed 
disorders, with comorbidity being the rule rather than the exception 
in clinical practice (de Graaf, Bijl, ten Have Beekman, & Vollebergh, 
2004; Kessler, Ciu, Demler, Merikangas & Walters, 2005). In line with 
this, recent conceptualizations of psychopathology argue for the 
probable presence of shared underlying mechanisms in mental health 
problems (e.g., RDoC: Research Domain Criteria; Insel et al., 2010, 
HiTOP: the Hierarchical Taxonomy of Psychopathology; Kotov et al., 
2017, and the Generic Cognitive Model; Beck & Haigh, 2014). Also, 
there is evidence that cognitive biases are not only associated with 
mental health problems but also contribute to broader outcomes 
like psychosocial problems (e.g. impairments in interpersonal 
interactions; see LeMoult & Gotlib, 2018). It is therefore essential to 
study common and underlying transdiagnostic processes in order 
to come to a more comprehensive understanding of mental health 
problems. 
 Although Harvey, Watkins, Mansell, and Shafran (2004) have 
described biased memory from a transdiagnostic perspective ever 
since 2004, most research henceforth studied negative memory bias 
in singular disorders (e.g. in depression) or in comparative studies 
(e.g. depression versus social anxiety). Within RDoC, research 
regarding mental health problems is organized alongside six higher-
order domains (Insel et al., 2010; Yager & Feinstein, 2017). These 
domains represent major systems of emotion, cognition, motivation, 
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and social behaviour. Biased memory might reflect (problems in) 
the domains ‘negative valence systems’ and ‘cognitive systems’. In 
line with Harvey and colleagues (2004), memory bias findings in 
several mental disorders (e.g. depression: LeMoult & Gotlib, 2018; 
personality disorders: Arntz, Weertman, & Salet, 2011; PTSD: Woud, 
Verwoerd, & Krans, 2017; social anxiety: Wong & Rapee, 2016; and 
substance-related disorders: Field & Cox, 2008), and a study showing 
that negative memory bias mediated the association between 
childhood trauma and comorbidity (Vrijsen et al., 2017), we studied 
negative memory bias as a possible transdiagnostic and prospective 
process in mental health problems (Garland & Howard, 2015). 
 Our results suggest negative memory bias as a potential 
transdiagnostic predictor of mental health problems and broader 
outcomes such as difficulties in psychosocial functioning. The finding 
that childhood trauma was not related to mental health problems one 
and two years after baseline, combined with the (partial) mediation 
of the link between childhood trauma and mental health problems by 
negative memory bias, indicates that childhood trauma is probably 
not an exclusive or unequivocal contributor to mental health 
problems. In line with previous research (Gottesman & Gould, 2003; 
Kendler & Neale, 2010), the influence of trauma and adversity on 
mental health problems might be best understood in interaction with 
other cognitive, psychological, and biological/genetic factors. 
 We extend previous findings that certain mental health problems 
or symptoms can be predicted by negative memory bias (Johnson, 
Joormann, & Gotlib, 2007; LeMoult, Kircanski, Prasad, & Gotlib, 
2017), indicating its possible long-term influence on development 
and maintenance of mental health problems. Our results, combined 
with previous research, fit with recent findings by Songco, Booth, 
Spiegler, Parsons, and Fox (2020), showing the role of memory 
bias in the development of anxiety and depressive symptoms in 
adolescents. From the full body of literature, it can be hypothesized 
that the interaction between, childhood trauma, the formation of 
cognitive structures (or schemas) and biased information processing, 
can lead to mental health problems after recurrent activation 
of these schema’s and processing style (Beck & Haigh, 2014). 
Furthermore, our results – just like Vrijsen and colleagues (2017) and 
Songco and colleagues (2020) - identify negative memory bias as a 
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transdiagnostic factor. This conforms with the proposal by Harvey 
and colleagues (2004) and transdiagnostic conceptualizations such 
as RDoC (Insel et al., 2010). 
Strengths and limitations
A major strength of the present thesis is that an integrative approach 
was taken to study multiple important risk factors in mental health 
problems. Of incremental value is that both a disorder-specific and 
a transdiagnostic perspective is used: both views can contribute to 
the evolving field of clinical psychology. Different patient samples 
were studied in the present thesis: patients were selected on 
singular disorders (PTSD, remitted depression) and two broad 
naturalistic patient samples with multiple disorders and high levels of 
comorbidity were studied. Our inclusion of psychosocial problems as 
an outcome measure is relevant because mental health problems can 
significantly influence functioning in many domains. It is important 
to understand the relationship between mental health problems, 
psychosocial difficulties, and underlying mechanisms such as 
cognitive biases. Our results contribute to this evolving research field. 
 The relatively large sample sizes of two of the three patient 
samples (with N > 200) is another strong point. To study genetic 
associations and mental health problems, however, larger studies 
are recommended. Our relatively small sample size compromises 
the findings and inferences that can be drawn from the results. 
The broad and naturalistic samples we used represent daily clinical 
practice. This is a strength, but studying such a sample can also 
have drawbacks. Cognitive biases, for example, might reflect varying 
processes: biased processing can be both a susceptibility factor as 
well as a scar from previous episodes of depression (Lewinsohn, 
Steinmetz, Larson, & Franklin, 1981). In our studies we cannot control 
for these possibilities. Importantly, our studies all have a non-
experimental setup. We studied associations, therefore we cannot 
draw causal inferences from our results. 
 Although it is a strength that the selected paradigms are 
broadly used in cognitive-clinical research fields, the reliability of the 
Emotional Stroop Task and the Approach-Avoidance Task are under 
debate (van Bockstaele et al., 2014; Parsons, Kruijt, & Fox, 2019). 
102 Chapter 6
In contrast, reliability of the Self Referent Encoding Task (SRET) has 
been described as moderate to very high (Dainer-Best, Lee, Shumake, 
Yeager, & Beevers, 2018). To optimize the reliability of cognitive bias 
assessment it is of great importance that reliability and validity of these 
indirect tasks are studied and improved. In line with this, a limitation is 
that the ecological validity of the used cognitive bias tasks is rather low. 
 In our studies we used two different versions of the AAT. The AAT 
in our PTSD study was aimed at investigating the content specificity of 
the approach-avoidance tendencies, whereas the AAT in our depression 
study was more generic regarding content in order to investigate 
more general approach-avoidance processes. We thus adapted the 
AAT based on our research questions and theory (biased cognition is 
thought to be less driven by specific content in depression). This is 
in fact a solid way of studying cognitive biases. The use of different 
versions, however, might hamper comparability and drawing inferences 
(this is a broader problem in the research field, see also Parsons et al., 
2019).
 The use of self-report measures in our studies to assess, for 
example, symptoms of PTSD (PSS-SR) and mental health problems 
(OQ-45) is also a potential limitation. Patients may not be fully 
aware of their symptoms and problems. From research we know, for 
instance, that patients with personality disorders, OCD and depression 
might have limited insight in their mental states and problems 
(Elvish, Simpson, & Ball, 2012; Sleep, Lamkin, Lynam, Campbell, & 
Miller, 2018; Yen et al., 2005). In fact, this is a major reason for the 
development of indirect measures (Buckley, Blanchard, & Neill, 2000) 
and the execution of the studies described in the current dissertation. 
Limitations regarding self-report are especially relevant with respect 
to the way we assessed childhood trauma. This was done either using 
a semi-structured interview (CAPS-IV; Blake et al., 1995) or self-report 
(Life Events Questionnaire; Brugha & Cragg, 1990, and NEMESIS; de 
Graaf et al., 2004). Although these measures have moderate to good 
psychometric properties – especially the CAPS is considered the 
golden standard to investigate PTSD – and adults' recall of specific 
childhood events seems fairly accurate (Brewin, Andrews, & Gotlib, 
1993), they rely on individuals’ recollections, which may be incorrect 
and/or, in fact, biased by mental health problems (Conway, Slavish, & 
Hammen, 2014). 
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Clinical implications
The findings from our studies need to be replicated before firm 
conclusions can be drawn. Consequently, clinical considerations and 
implications are still speculative. From the literature, we know that 
cognitive processes - such as attentional biases and biased avoidance 
– probably play a role in the development and maintenance of mental 
health problems. The combined studies can inform clinicians about 
which environmental and anxiety-provoking triggers and material 
patients might automatically attend to or avoid. This information 
can guide psychological interventions such as Cognitive Behavioural 
Therapy (CBT). Improvement of psychological interventions such as 
CBT is necessary given that, although CBT is generally successful 
(Carpenter et al., 2017), not all patients profit from it (Hofmann, 
Asnaani, Vonk, Sawyer, & Fang, 2012). If replicated, our results, 
combined with others (e.g., Wittekind et al., 2015; Davies, 2017), 
point out that clinicians should be aware of the possibility of two 
different avoidance processes: controlled versus automatic. Exposure 
interventions should target both processes. Given the mixed results 
regarding content specificity of attentional bias and automatic 
approach-avoidance tendencies, in future treatment perhaps it 
would be best to assess and intervene on these processes from 
a personalized perspective. For some PTSD patients, attention is 
automatically drawn to trauma-related information, while others 
attend more to threatening cues in general. Some might actually 
automatically avoid positive information or show no bias at all. This 
calls for reliable and idiosyncratic assessment tools for cognitive 
biases. The SRET we used is a step in this direction as it establishes 
whether the words are self-descriptive. 
 In future studies and in clinical practice, cognitive processes 
known to be important in mental health problems could be assessed 
before, during and after treatment, directing interventions and 
serving as an outcome measure (cf. Hayes & Hofmann, 2018; 
Reinecke, Soltau, Hoyer, Becker, & Rinck, 2012). In line with this, 
the degree to which attentional bias or negative memory bias 
remains present during or after treatment might be an independent 
predictor of continuation or relapse of mental health problems or 
comorbidity (cf. Vrijsen et al., 2017). Similarly, the strength of pre-
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treatment automatic approach-avoidance tendencies is hypothesized 
to predict treatment outcome, as seems the case for attentional bias 
(Amir, Taylor, & Donohue, 2011; Loijen et al., 2019). Of course, these 
speculations need more empirical testing. 
 From a clinical perspective it is also interesting to study the 
feasibility and effectiveness of directly modifying memory bias with 
computerized trainings such as Cognitive Bias Modification (CBM, 
e.g., Hertel, Maydon, Cottle, & Vrijsen, 2017; Vrijsen, Dainer-Best et 
al., 2018). Given the association between cognitive biases and mental 
health problems, it is important to study if mental health problems 
and psychosocial problems can be alleviated with CBM. Thus far, 
evidence for the effectiveness of CBM is mixed, showing consistent 
but small effects for anxiety disorders (after the exclusion of PTSD) 
and inconsistent findings regarding depression (Fodor et al., 2020). An 
interesting research focus is the place and timing of CBM in treatment 
planning. Should it be considered as a stand-alone treatment or as 
an addition to regular CBT? Perhaps patients profit more from CBT 
after the administration of CBM, because information-processing has 
been ameliorated first, improving sensitivity for overt cognitive and 
behavioural techniques. These questions are significant for therapists 
as psychological interventions might be further improved by these 
cognitive bias findings. Of course, more research is essential.  
 The full body of literature indicates that cognitive biases influence 
the development and expression of mental health problems after 
adversity or childhood trauma. In fact, it is the interplay between 
biological/genetic, environmental (e.g. childhood trauma), cognitive 
biases and psychological factors, accounting for mental health 
problems. Clinicians should try to understand and, if possible, assess 
these factors in order to comprehend underlying risk factors in 
complex psychopathology and psychosocial problems. Knowledge 
about these processes should guide interventions (cf. Barlow et 
al., 2017; Hayes & Hofmann, 2018). In line with Peeters (2015), 
the present dissertation advocates for an individual approach in 
health care, by assessing one’s genetic variations, cognitive biases, 
psychological processes, and complaints, in order to individualize 
psychological treatment. 
 Both specific and transdiagnostic approaches have merit in 
the study and treatment of mental health problems. Researchers 
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and clinicians should be able to migrate between more singular 
frameworks and broader transdiagnostic approaches, depending on 
the history, psychological problems, cognitive profile, and needs of 
the individual patient. One depressed patient might, for example, 
benefit from disorder-specific CBT, addressing negative thoughts 
from a cognitive perspective. Another patient with similar mental 
health problems might be characterized by an attention bias 
towards negative information combined with automatic avoidance 
of positive information. This patient might profit more from CBM 
and behavioural activation. In line with this, a disorder overarching 
case formulation might be helpful to understand the causal and 
maintaining processes in patients suffering from multiple and 
recurrent mental health problems. In the case of some patients, 
diagnosticians and therapists might even have to migrate between 
different theoretical and clinical approaches until the patient benefits 
from treatment. In line with recent conceptualizations such as 
RDoC and previous transdiagnostic research findings, the current 
dissertation indicates that flexibility, broad theoretical knowledge, 
and experience with both specific and transdiagnostic psychological 
interventions, is crucial for therapists in order to successfully treat 
patients.
Future research
Some suggestions for future research have been made in the previous 
paragraphs. In addition, it would be worthwhile to study the role of 
arousal in PTSD in more detail. Why is arousal associated with biased 
attention and avoidance? In our studies, we investigated several 
cognitive domains separately. Others make a case for the possible 
interplay between different cognitive biases (e.g. interpretation and 
attention), emotion regulation difficulties and depressive symptoms 
(Everaert, Grahek, Duyck et al., 2017). For instance, there is evidence 
for the role of cognitive control on attentional bias, disorder-
congruent interpretation, and, subsequently, depressive symptoms 
(Everaert, Grahek, & Koster, 2017). Such an integrated research 
approach fits better with the complex nature of human psychology 
and has merit for daily clinical practice. 
 An interesting and rather new approach is the study of 
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attentional bias variability (ABV), measuring attentional bias om 
multiple occasions instead of a single index measurement (Naim et 
al., 2019; Swick & Ashley, 2017). Perhaps attentional bias is not a fixed 
process, fluctuating in the context of different circumstances. It is also 
thinkable that the magnitude of attentional bias fluctuations might 
actually be associated with mental health problems. This would be an 
important line of research, also from a clinical perspective. Relatedly, 
the Experience Sampling Method (ESM; Verhagen, Hasmi, Drukker, van 
Os, & Delespaul, 2016) is a promising approach to measure cognitive 
biases in daily life. This approach would increase ecological validity of 
the used cognitive tasks. With ESM, we can learn, for example, when 
cognitive biases occur during the day and if they are elicited by prior 
events, thoughts, or emotional states. This would provide researchers 
and therapists with relevant information for subsequent studies and 
interventions. 
 As stated before, the use of different versions of the same task 
hampers comparability and drawing general inferences. It should be 
studied which underlying processes are measured with the different 
tasks. Interestingly, Kruijt, Parsons and Fox (2019), for example, showed 
that clinically anxious patients (including PTSD) are not characterized 
by threat-related attentional bias measured with the dot-probe task 
(which is also considered an attentional bias task). In line with this 
one could question if the EST measures attentional bias or another 
cognitive aspect? And how do the dot-probe and the EST relate to each 
other? A more standard practice (e.g. regarding duration and used 
stimuli) should be employed regarding indirect tasks (Parsons et al., 
2019). Psychometric properties (validity, reliability) of cognitive bias 
tasks and sensitivity to change should be studied more and improved 
before these measurements can be widely used in clinical practice. In 
line with our results, it would be interesting to study cognitive biases 
with personalized indirect tasks (like the SRET we used). Is the pattern 
of attentional bias with idiosyncratic material different than findings 
from research using more general material? Last, we found evidence for 
negative memory bias as a transdiagnostic process. It is important to 
investigate whether our results on attentional bias and biased avoidance 
can be replicated in transdiagnostic groups with broad mental health 
problems. Given that comorbidity is the rule rather than the exception, 
the field of clinical psychology would benefit from such an approach. 
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General conclusions
In the present dissertation, a series of studies focusing on genetic 
vulnerability, childhood trauma, biased information processing 
(attention, memory), and automatic approach-avoidance tendencies 
are presented. Combined, the studies indicate that trauma-
relatedness seems important for the process of attentional bias, 
whereas level of threat seems critical for automatic avoidance to 
occur. Depending on additional symptoms such as arousal, other 
trauma-related or threatening stimuli may also be automatically 
attended to or implicitly avoided. Automatic avoidance seems to 
operate independently from controlled avoidance. Furthermore, 
automatic avoidance in depression can probably best be understood 
against the background of genetic vulnerability and childhood trauma. 
Last, negative memory bias predicts mental health problems over 
time in a transdiagnostic group. Moreover, negative memory bias 
mediated the link between childhood trauma and mental health, 
whereas childhood trauma did not seem to contribute unambiguously 
to mental health problems. 
 The full body of literature indicates that cognitive biases influence 
the development and expression of mental health problems after 
adversity or childhood trauma. In fact, it is the interplay between 
biological/genetic, environmental stress (e.g. childhood trauma), 
cognitive biases and psychological factors, accounting for mental 
health problems and psychosocial difficulties. The combined results 
plea for personalized medicine in clinical psychology, with tailor-
made assessment and psychological interventions, in order to fully 
grasp patients’ underlying processes in mental health problems and 
psychosocial difficulties. The current results should be replicated 
before cognitive bias research findings should find their way to 
clinical interventions and promising approaches such as CBM can 
be implemented in clinical practice. For now, the results from our 
combined studies inform us that genetic vulnerability, childhood 
trauma, and biases in attention, memory, and avoidance play central 
roles in the development and maintenance of mental health problems. 
108 Chapter 7






De studies beschreven in het huidige proefschrift gaan over drie 
risicofactoren voor psychische problemen: genetische kwetsbaarheid 
(het zogenaamde 5-HTTLPR polymorfisme), jeugdtrauma en 
cognitieve vertekeningen (in aandacht, geheugenvertekening 
en automatische vermijding). In deze samenvatting worden de 
bevindingen nader toegelicht. In hoofdstuk 1 van dit proefschrift 
wordt de theoretische achtergrond beschreven en worden de studies 
geïntroduceerd. In hoofdstuk 2 wordt aandachtsvertekening bij 
PTSS beschreven. In hoofdstuk 3 wordt automatische vermijding bij 
posttraumatische stressstoornis (PTSS) beschreven. Hoofdstuk 4 
gaat over genetische kwetsbaarheid, jeugdtrauma en automatische 
vermijding bij depressie. In hoofdstuk 5 komen jeugdtrauma, 
geheugenvertekening en psychische klachten bij een groep patiënten 
met uitgebreide psychische problemen aan bod. Tenslotte worden de 
resultaten geïntegreerd besproken in hoofdstuk 6. 
Jeugdtrauma en informatieverwerking 
bij psychische stoornissen
Wanneer mensen een traumatische gebeurtenis meemaken dan kan 
dit leiden tot een PTSS. Ook depressie is geassocieerd met trauma. 
PTSS en depressie komen veel voor en niet iedereen knapt op van 
psychologische en/of medicamenteuze behandeling. Een deel van 
de mensen valt na een aanvankelijk succesvolle behandeling terug in 
psychische klachten. Verschillende theoretische modellen beschrijven 
dat, behalve ingrijpende gebeurtenissen en jeugdtrauma, de manier 
waarop mensen informatie verwerken belangrijk is voor het ontstaan 
en voortbestaan van PTSS en depressie. Informatieverwerking 
bestaat uit verschillende cognitieve processen, zoals aandacht en 
geheugen.
 Uit onderzoek komt naar voren dat de manier waarop informatie 
wordt verwerkt mede afhangt van bepaalde schema’s die mensen 
hebben ontwikkeld gedurende hun leven. Schema’s zijn cognitieve 
structuren en representaties van kennis die zich in ieders geheugen 
en brein bevinden. Negatieve, maladaptieve schema’s worden 
ontwikkeld als reactie op ingrijpende gebeurtenissen en trauma 
Dutch summary (Nederlandse samenvatting) 111
(vooral jeugdtrauma). Voorbeelden van schema’s zijn ‘negativiteit’, 
‘wantrouwen’ en ‘perfectionisme’. Er wordt onderscheid gemaakt 
tussen drie typen schema’s: over zichzelf, anderen en de wereld 
(bijvoorbeeld: ‘Ik ben waardeloos’, ‘Anderen zijn niet te vertrouwen’ 
en ‘De wereld is een onveilige plek’). Schema’s zorgen er dus voor 
dat er betekenis wordt gegeven aan de (nare) gebeurtenissen die 
iemand meemaakt. Vervolgens sturen schema’s op hun beurt ook 
de informatieverwerking van nieuwe ervaringen. Echter, dit kan 
er voor zorgen dat nieuwe informatie niet altijd correct wordt 
waargenomen, geïnterpreteerd of onthouden. Hierdoor zijn reacties 
niet altijd (meer) passend bij de situatie, wat vervolgens kan leiden 
tot problemen in het dagelijks leven. Dit gebeurt veelal automatisch, 
waardoor mensen zich er niet bewust van zijn. Dit proces wordt 
vertekende informatieverwerking of cognitieve vertekening (Engels: 
bias) genoemd. Vertekende informatieverwerking kan een rol spelen 
bij het ontstaan en blijven bestaan van psychische stoornissen zoals 
PTSS en depressie. Zie hoofdstuk 1 van dit proefschrift voor een 
uitgebreide uitleg hierover. 
 In het huidige proefschrift worden vier studies beschreven 
waarin twee belangrijke informatieverwerkingsprocessen bij 
PTSS en depressie zijn onderzocht, namelijk aandachts- en 
geheugenvertekening. Ook wordt automatisch vermijdingsgedrag 
als reactie op informatie uit de omgeving bestudeerd. Deze 
processen zijn onderzocht tegen de achtergrond van twee andere 
belangrijke risicofactoren voor psychische stoornissen: jeugdtrauma 
en genetische kwetsbaarheid. We hebben dit onderzocht in twee 
verschillende patiëntengroepen: 1) patiënten met specifieke 
psychische stoornissen (PTSS, depressie), en 2) patiënten die 
last hebben van uitgebreide en elkaar overlappende psychische 
stoornissen en problemen. Dit laatste wordt een transdiagnostische 
benadering genoemd. 
Aandachtsvertekening in PTSS: specifiek of algemeen?
Als patiënten met een PTSS automatisch, dus zonder dat ze het 
zelf door hebben, aandacht besteden aan bepaalde informatie 
in de omgeving (woorden, plaatjes, etc.) spreken we van een 
aandachtsvertekening. Vanwege deze vertekening richten patiënten 
met een PTSS hun aandacht vanzelf op informatie die een aanwijzing 
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voor gevaar zouden kunnen zijn. Echter, meestal zijn dergelijke 
stimuli, anders dan tijdens het meegemaakte trauma, in het hier en 
nu geen reëel gevaar meer. Negatieve emoties nemen dan weer toe, 
terwijl dit feitelijk dus niet nodig is in het heden (vals alarm). 
 In hoofdstuk 2 van dit proefschrift worden de resultaten 
besproken van een studie naar aandachtsvertekening bij PTSS. 
We vonden dat patiënten met een PTSS die seksueel trauma 
hebben meegemaakt, vergeleken met mensen zonder trauma (de 
controlegroep), op een computertaak vooral onbewust de aandacht 
richten op woorden die bedreigend en gerelateerd zijn aan het 
meegemaakte trauma (bijvoorbeeld woorden als ‘verkrachting’ en 
‘aanval’). Verhoogde waakzaamheid is een kernsymptoom van PTSS 
en wordt vaak in verband gebracht met aandachtsvertekening. Zo 
ook in onze studie: we vonden dat patiënten die zeer waakzaam zijn 
ook een aandachtsvertekening vertoonden als reactie op woorden die 
wel gerelateerd zijn aan het meegemaakte trauma maar die normaal 
gesproken niet bedreigend zijn (bijvoorbeeld woorden als ‘naakt’ en 
‘intiem’). Uit deze resultaten blijkt dus dat vooral traumagerelateerde 
inhoud belangrijk is voor aandachtsvertekening. 
Automatische vermijding bij PTSS
Automatisch vermijdingsgedrag treedt op wanneer mensen, buiten 
hun bewustzijn om, sneller en makkelijker bepaalde zaken in hun 
omgeving uit de weg gaan. Dit hebben we onderzocht voor patiënten 
met een PTSS. Dit is belangrijk vanwege twee redenen. Ten eerste 
is vermijdingsgedrag een kernsymptoom van PTSS: vermijding 
kan er voor zorgen dat de PTSS blijft bestaan. Ten tweede omdat 
psychologische interventies, zoals Cognitieve Gedragstherapie 
(CGT), vermijdingsgedrag vaak als aangrijpingspunt nemen voor 
behandeling. Als patiënten zich niet bewust zijn van hun vermijding is 
het moeilijk om dit gedrag onder controle te krijgen. Meer kennis van 
automatische vermijding bij PTSS kan uiteindelijk dus bijdragen aan 
het verbeteren van behandelingen.
 De resultaten van onze studie worden beschreven in hoofdstuk 
3. We hebben gevonden dat patiënten met een PTSS die seksueel 
geweld hebben meegemaakt, vergeleken met een controlegroep, 
op een computertaak meer automatische vermijding vertonen 
als reactie op foto’s met een bedreigende en traumagerelateerde 
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inhoud (bijvoorbeeld een vrouw met een blauw oog). Automatische 
vermijding van deze plaatjes hing samen met verhoogde 
waakzaamheid. In onze studie vermeden de patiënten met een 
PTSS daarnaast ook foto’s met scènes die bedreigend maar niet 
gerelateerd waren aan het meegemaakte trauma (bijvoorbeeld auto-
ongelukken). De bedreigende foto’s die niet gerelateerd waren aan 
het trauma, werden alleen vermeden door patiënten met de hoogste 
mate van PTSS en depressieve klachten. Verder was automatische 
vermijding niet geassocieerd met een ingevulde vragenlijst over 
gecontroleerde, bewuste vermijding. Dit pleit ervoor dat beide 
soorten vermijding mogelijk deels onafhankelijke processen zijn. 
Samengevat blijkt uit onze resultaten dus dat vooral mate van 
dreiging belangrijk is voor automatische vermijding en dat er mogelijk 
verschillende soorten vermijding bestaan (automatisch versus 
gecontroleerd).
Automatische vermijding bij depressie
De combinatie van genetische kwetsbaarheid en jeugdtrauma is 
relevant voor de ontwikkeling van depressie, zo blijkt uit eerder 
onderzoek. Ook is depressie in verband gebracht met (automatisch) 
vermijdingsgedrag. Omdat deze processen elkaar mogelijk kunnen 
beïnvloeden, is het belangrijk om ze niet los van elkaar maar juist in 
onderlinge samenhang te bestuderen. In onze studie met patiënten 
die voorheen last hadden van een depressieve stoornis hebben 
we onderzocht of automatische vermijding is geassocieerd met 
jeugdtrauma en/of genetische kwetsbaarheid (het zogenaamde 
5-HTTLPR polymorfisme). 
 In hoofdstuk 4 hebben we de resultaten van deze studie 
beschreven. We hebben gevonden dat voormalig patiënten die 
genetisch kwetsbaar zijn en jeugdtrauma hebben meegemaakt 
(theoretisch de meest kwetsbare groep), droevige gezichten op een 
computertaak automatisch sneller van zich afduwden dan voormalig 
patiënten die genetisch niet zo kwetsbaar zijn maar wel jeugdtrauma 
hebben meegemaakt (theoretisch de tussengroep in kwetsbaarheid). 
Een opvallend resultaat van onze studie was dat voormalig patiënten 
die niet genetisch kwetsbaar zijn en geen jeugdtrauma hebben 
meegemaakt (theoretisch de minst kwetsbare groep) droevige 
gezichten sneller van zich afduwden dan voormalig patiënten die 
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genetisch gezien niet zo kwetsbaar zijn maar wel jeugdtrauma 
hebben meegemaakt (theoretisch de tussengroep in kwetsbaarheid). 
Dit was verrassend want je zou verwachten dat de minst kwetsbare 
groep juist minder automatische vermijding laat zien dan een groep 
die kwetsbaarder is. Dit vraagt om vervolgonderzoek. 
 Onze resultaten passen niet volledig bij de invloedrijke 
hypothese dat depressie wordt gekenmerkt door verminderde 
vermijding van negatieve informatie én verminderde automatische 
toenadering van positieve informatie. De voormalig patiënten uit 
onze studie vertoonden immers juist wel automatische vermijding 
van negatieve informatie. Deze resultaten passen meer bij eerdere 
onderzoeksbevindingen dat mensen met een depressie zowel 
positieve als negatieve informatie vermijden. Hierdoor doen ze weinig 
corrigerende ervaringen op en krijgen ze onvoldoende positieve 
prikkels. Voor nu laat onze studie zien dat de mate van automatische 
vermijding van negatieve informatie bij depressie mogelijk afhangt 
van twee andere risicofactoren, namelijk genetische kwetsbaarheid 
en jeugdtrauma. 
Geheugenvertekening als transdiagnostische factor voor 
uitgebreide psychische problemen 
We spreken van geheugenvertekening wanneer mensen automatisch 
en onbewust positieve of negatieve informatie beter onthouden en 
makkelijker ophalen uit hun geheugen. Geheugenvertekening is een 
van de meest bestudeerde cognitieve vertekeningen bij depressie. 
Aangaande depressie is vooral negatieve geheugenvertekening van 
belang. Uitgangspunt is dat patiënten meer negatieve informatie 
onthouden in lijn met hun maladaptieve en negatieve schema’s, die 
zijn ontstaan tegen de achtergrond van ingrijpende gebeurtenissen en 
jeugdtrauma’s. Bovendien zouden patiënten met een depressie deze 
negatieve informatie makkelijker en sneller ophalen uit hun geheugen. 
 In lijn hiermee hebben we in hoofdstuk 5 de relatie tussen 
jeugdtrauma, negatieve geheugenvertekening en psychische 
klachten onderzocht. In dit onderzoek hebben we een andere 
benadering gekozen dan in onze eerdere studies. We hebben ons in 
deze studie gericht op een groep patiënten met allerlei psychische 
problemen. Hoewel het interessant en nodig is om specifieke 
psychische stoornissen te onderzoeken, komt het vaak voor dat 
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patiënten meerdere en overlappende psychische stoornissen en 
problemen hebben (dit noemen we comorbiditeit). Deze patiënten 
hebben meestal meer problemen in het psychosociaal functioneren 
(bijvoorbeeld op werk en in relaties) en ze hebben een grotere kans 
op terugval in psychische klachten. Het is bij deze groep patiënten 
belangrijk om onderliggende factoren te onderzoeken. Dit worden 
stoornisoverstijgende of transdiagnostische factoren genoemd. 
Geheugenvertekening is mogelijk zo’n transdiagnostische factor. 
 Specifiek hebben we onderzocht of negatieve 
geheugenvertekening psychische klachten en psychosociale 
problemen kon voorspellen. Ook waren we benieuwd of negatieve 
geheugenvertekening de relatie tussen jeugdtrauma en psychische 
klachten/problemen kon verklaren. Met een computertaak vonden 
we inderdaad dat geheugenvertekening psychische klachten en 
psychosociale problemen voorspelt over een periode van vier 
jaren na de eerste meting (baseline). Ook jeugdtrauma bleek 
psychische klachten en psychosociale problemen te voorspellen, 
maar deze relatie kon het beste worden verklaard door de negatieve 
geheugenvertekening. Dit was in de hele patiëntengroep het geval 
en niet alleen bij patiënten met een depressie. Onze resultaten zijn 
een aanwijzing dat negatieve geheugenbias opgevat kan worden als 
een transdiagnostisch proces. Verder geven onze resultaten aan dat 
jeugdtrauma niet eenduidig hoeft te leiden tot psychische klachten 
en psychosociale problemen. Het tot uiting komen van psychische 
klachten na jeugdtrauma hangt zeer waarschijnlijk af van meerdere 
factoren, onder andere van negatieve geheugenvertekeningen. 
Vervolgonderzoek is nodig, ook om de rol van mogelijke andere 
factoren te bepalen. 
Waarom zijn de huidige resultaten belangrijk?
Onze bevindingen zijn belangrijk omdat ze enerzijds bijdragen 
aan theorievorming over de rol van aandachtsvertekeningen en 
automatische vermijding bij PTSS en depressie. Ook geven de 
resultaten informatie over negatieve geheugenvertekeningen als 
mogelijke transdiagnostisch factor bij patiënten met uitgebreide 
psychische problemen. Hierdoor leren we steeds beter psychische 
stoornissen en psychosociale problemen te begrijpen. Onze 
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resultaten zijn anderzijds ook vanuit een klinisch perspectief 
van belang omdat ze, indien herhaald en verder onderzocht in 
vervolgstudies, aanleiding geven om in diagnostiek en behandeling 
aandacht te besteden aan de vraag welke informatie en stimuli 
uit de omgeving leiden tot aandachts- en geheugenvertekeningen 
en automatische vermijding. Hierop kunnen behandelaren hun 
psychologische interventies vervolgens richten, bijvoorbeeld binnen 
het kader van Cognitieve Gedragstherapie (CGT). Zo kunnen 
aandachtsprocessen expliciet onderwerp van gesprek en oefening 
zijn in de behandelkamer. Behandelaren kunnen hun patiënten 
bijvoorbeeld proberen te leren hun aandacht niet voortdurend 
te richten op voor hen bedreigende, maar neutrale en daarmee 
feitelijk onschuldige, stimuli in de omgeving. Verder geven onze 
bevindingen aan dat waakzaamheid mogelijk beïnvloedt hoe 
aandachtsvertekeningen en automatische vermijding tot uiting 
komen. Dit geeft aanleiding om waakzaamheid mee te nemen in 
behandelingen, door het te meten en waar mogelijk te veranderen. In 
hoofdstuk 6 van het huidige proefschrift wordt dit verder uitgelegd. 
 Onze resultaten geven dus aan het van belang is om met 
de patiënt te onderzoeken welke informatie uit de omgeving de 
cognitieve vertekeningen en automatische vermijding in gang 
zetten. Interessant maar ook ingewikkeld is dat deze processen 
automatisch optreden; patiënten (en behandelaren) zijn zich hier 
vaak niet van bewust. Daarmee vallen de processen buiten het 
bereik van reguliere diagnostiek en behandeling. Het is daarom van 
groot belang dat er instrumenten worden ontwikkeld waarmee deze 
processen valide en betrouwbaar worden gemeten, en vervolgens 
kunnen worden veranderd. Cognitive Bias Modification (CBM) is 
een computermethode die cognitieve vertekeningen beoogt te 
meten en te veranderen. Een andere mogelijke toepassing waarmee 
geheugenvertekening kan worden beïnvloed is een positieve 
geheugentraining. Het is ook interessant om te onderzoeken of 
reguliere behandeling, bijvoorbeeld met Cognitieve Gedragstherapie 
(CGT), leidt tot veranderingen in onbewuste processen. Ook is het 
tenslotte belangrijk om te onderzoeken of patiënten minder vaak 
terugvallen wanneer hun automatische cognitieve processen en 
onbewuste vermijding ten positieve zijn veranderd in therapie. 
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Toekomstig onderzoek zal moeten uitwijzen hoe effectief deze 
nieuwe methoden zijn. 
 Belangrijk is dat onze resultaten associaties zijn en daardoor 
kunnen ze niet als vanzelfsprekend worden geïnterpreteerd als 
oorzaak-gevolg verbanden (causaliteit). Ze leveren wel hypothesen op 
over de mogelijk causale rol van deze factoren. Een volgende stap is 
in vervolgstudies uit te zoeken of deze vertekeningen daadwerkelijk 
een oorzakelijke en/of in stand houdende rol hebben in psychische 
problematiek. Hiervoor zijn beter gecontroleerde studies met 
meerdere meetmomenten (longitudinale designs) en experimenten 
nodig. Dit is vaak lastig uit te voeren in patiëntenpopulaties maar 
niettemin belangrijk in het licht van preventie en behandeling. Onze 
bevindingen geven ook aan dat geheugenvertekening mogelijk als 
transdiagnostisch proces kan worden opgevat. Deze benadering 
past bij recente ontwikkelingen binnen de klinische psychologie 
waar breder wordt gekeken dan alleen naar specifieke psychische 
stoornissen. Toekomstig onderzoek zal meer duidelijkheid 
moeten verschaffen over de waarde en bruikbaarheid van dit 
transdiagnostisch perspectief. 
 Concluderend kan worden gesteld dat de gecombineerde 
resultaten van onze studies en die van collega onderzoekers laten 
zien dat het ontstaan en blijven bestaan van psychische stoornissen 
en psychosociale problemen waarschijnlijk wordt veroorzaakt 
door een samenspel van verschillende factoren zoals genetische 
kwetsbaarheid, jeugdtrauma, cognitieve vertekeningen (aandacht, 
geheugen) en automatisch vermijdingsgedrag. Deze processen 
moeten daarom in samenhang met elkaar en over langere tijd worden 
bestudeerd. Zowel een stoornisspecifieke kijk maar zeker ook een 
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